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. LOCATION

A. INTRODUCTION

Atomics International (AI) Division of Rockwell International Corporation
maintains facilities at two major Southern California sites., The Headquarters
facility, located in Canoga Park, California, is situated approximately 23 miles
northwest of downtown Los Angeles. The Nuclear Development Field Labora-
tory (NDFL) site, located in the Simi Hills of Ventura County, is located ap-
proximately 29 miles from Los Angeles.

B. HEADQUARTERS SITE

The Headquarters site is located on DeSoto Avenue in Canoga Park, Cali-
fornia, and includes approximately 71.6 acres located in the relatively urban

surroundings of the San Fernando Valley., The buildings in which licensed work
with nuclear fuel and radioisotope material is performed are located within the
site., Canoga Park is situated in the western end of the valley, approximately
25 mi northwest of downtown Los Angeles as shown in Figure A-I-1, a map of
the Los Angeles and surrounding area, and in Figure A-I-2 which shows the

location with respect to the immediate surroundings.

Figure A-I-3 shows the layout of the Headquarters buildings. The com-
plex is comprised of four principal buildings and several auxiliary buildings;
approximately half of the site is undeveloped at present. The principal build-
ings are numbered 001 through 004; Building 001, the Manufacturing and Devel-
opment Facility; Building 002, Engineering and Administrative Services, Build-
ing 003, Employee Services; and Building 004, Laboratory and Administrative

Services, The other buildings provide storage and maintenance services.

The aerial photograph (Figure A-I-4) looks northeast over a portion of the

valley, presenting the Headquarters complex in relation to its surroundings.

The area immediately surrounding the site is composed of widely varying
land zoning classifications which include industrial, commercial, agricultural,
and multiple and single residential classifications. The aerial photograph illus-
trates this variation, The Fuel Fabrication Facility, Building 001, is the pri-

mary building in which licensed fuel fabrication work is performed. To facilitate

Al-T6-21
A-I-1
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MASTER PLOT PLAN CANOGA FACILITY
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the discussion of various off-site locations, Building 001 is used as a reference
point. The relationship between Building 001, the other buildings and site

boundaries, is also presented.

Directly north, a public street, Nordhoff Avenue, separates the site from
a commercial establishment (~1400 ft), from undeveloped land zoned for indus-
trial use, and from two industrial buildings. To the west, at approximately
275 ft from Building 001 and about 140 ft from the site boundary are several
small commercial establishments and an area containing both single and multi-
ple family occupancy dwellings. A public street, DeSoto Avenue, lies between
these structures and the site. In a southerly direction ~390 ft of site property
(a parking lot) separates Building 001 from multiple dwellings. This area is
adjacent on the south to a semi-developed residential area. To the east, 410ft
of partially developed site property separate Building 001 from an open area
zoned for light industrial use. At 2200 ft east, there is an area utilized for

light industrial usage and single family occupancy housing.

Operations involving radioactive and nuclear fuel materials are conducted
in Buildings 001 and 004 from which the minimum distances to the nearest site
boundary are 135 and 350 ft, respectively. Table A-I-1 describes the minimum

distances from these buildings to the nearest site boundary in each cardinal

direction,
TABLE A-I-1
MINIMUM DISTANCES FROM BUILDINGS 001 AND 004
TO SITE BOUNDARIES
(ft)
1. North South East West
Building Boundary Boundary Boundary Boundary
001 1,040 370 410 135
004 775 775 140 340

Buildings 001 and 004 are each separated from the other buildings within
the facility by minimum distances ranging from about 100 to 400 ft. Table A-I-2
indicates the minimum distances from each of these buildings to other major
buildings within the facility,
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TABLE A-I-2

MINIMUM DISTANCES FROM BUILDINGS 001 AND 004

TO OTHER CANOGA FACILITY BUILDINGS

(ft)
iy s Building Building Building Building
Building 001 002 003 004
001 - 400 100 120
004 120 100 100 -

C. NUCLEAR DEVELOPMENT FIELD LABORATORY

The AI Nuclear Development Field Laboratory (NDFL) location is shown in
Figures A-I-1 and A-I-2, The latter figure shows the NDFL in relation to the
Rocketdyne Santa Susana Field Test (SSFL) Laboratory. Both areas are con-
trolled by Rockwell International Corporation, The NDFL building layout ap-

pears in Figure A-I-5,

The NDFL is located in the southeastern portion of Ventura County, adja-
cent to the L.os Angeles County line (see Figure A-I-2)., The site is about 29 mi

northwest of downtown Los Angeles,

The site lies entirely within a pocket formed by the higher surrounding
Simi Hills, affording relative isolation of the NDFL from surrounding commu-
nities, Its higher elevation, ranging from 800 to 1000 ft above the populated
valley floors, serves to enhance its isolation, as indicated by the aerial photo-

graph shown in Figure A-I-6,

In Figure A-I-5, the boundary of ERDA owned or optioned facilities is
delineated by a dashed line, The facilities located inside this area are exempt
from licensing. At present, only certain buildings within the NDFL are nuclear
facilities outside the ERDA area and in active service, These are Building 020,
the Atomics International Hot Laboratory (AIHL); Building 055, the Nuclear
Materials Development Facility (NMDF); and Building 093, Neutron Radiography
Building which houses the 1.-85 reactor and is licensed separately. The other

buildings are either inactive at present or are used for support functions.
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il. TOPOGRAPHY

The Headquarters site located in the San Fernando Valley is level, typical

of most of the valley floor.

The NDF L site is situated in rugged terrain typical of mountain areas of
recent geological age. The site may be described as an irregular platean
sprinkled with outcroppings above the more level patches and with peripheral
eroded gullies. Elevations of the site vary from 1650 to 2250 ft above sea
level. The surface mantle consists of sand and clay soil on sandstone. Fig-

ure A-II-1 is a topographic map of the NDFL area.
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Ii. LAND USE

The land surrounding the Headquarters site is utilized only for small com-
mercial establishments and for single and multiple family occupancy dwellings.
In the San Fernando Valley, there are scattered truck farms. Those within 5
miles are generally less than 40 acres and are principally used for growing
sweet corn during the summer months, There is a single large acreage used

for seasonal truck farming a little over 6 miles SE in the Sepulveda Dam Basin.

The terrain surrounding the NDFL is generally too rocky and rugged for
other than an occasional dwelling, The closest dwelling to the NMDF (Bldg. 055}
on the NDFL site is about 1-1/4 miles. There are scattered seasonal truck
farming enterprises in the Simi Valley, ~3 miles to the north, and in the Thou-
sand Oaks area, ~9 miles SW of the site (see Figure A-I-2), and those areas

previously mentioned in the San Fernando area,.

There are bodies of water in the surrounding areas (see Figures A-I-1 and
A-I-2), none closer than 8 miles to either site. These are mainly used for
recreation, irrigation and flood control. The Van Norman Reservoir and
Encino Reservoir [8 miles ENE and 8 miles SE respectively from the Head-

quarters site] are used as supplemental city water supplies.
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IV. HYDROLOGY

Water used at the Headquarters site is obtained from the Los Angeles city
water mains and discharged to the Los Angeles city sewer system unless hold-
up and alternate disposal are necessary for radiological or environmental con-
trols. Surface water drains to the adjoining city streets, then to the city storm
drainage system and finally, to the flood control system of the city and county

of Los Angeles,

Surface water at the NDFL site is derived from three sources: (l) rain-
fall annually averages about 17 in., (2) industrial waste water, and (3) rocket
engine exhaust coolant. Reclamation and catch ponds impound this water on a
normal basis for reuse., The surface drainage pattern atthe siteis generallyto-
wards the San Fernando Valley. Forthe most part, the reclamation and catch ponds
are situated inthis general drainage pattern, and normally any overflow drainage
fromthis catch basin systemis directed throughtwo channels leading southeasterly
to Bell Canyon Creek, At apointwest of Canoga Parkthis creekjoinsthe Los Angeles
River Channel whichinturnflows east into the Sepulveda Flood Control Basin. How-
ever,under worst storm conditions, averflow drainage fromtwo of the catch ponds

could flow west into the Simi Valley througha system of normally dry creek beds.

The Chico formation underlying most of the NDFL site is composed of un-
differentiated cretaceous sandstone beds which are generally medium to coarse-

grained, massive, well-cemented and occasionally interbedded with thin shales.

Because of the geology of the formation and its low permeability, the ground
water systems of Simi Valley and the San Fernando Valley are separate. More-
over, in contrast to the surface drainage, the vadose water introduced from the
site very slowly percolates through the formation and can eventually combine
with the ground-water system for Simi Valley., However, the quantity of liquid
effluents discharged at the Rockwell International Field Test Laboratory is too

small to produce any significant subsurface flow into Simi Valley.

Sources of potable water nearest the plant include the Chatsworth Reservoir,
~1-1/2 miles west of the Headquarters site and ~3 miles east of the NDFL. This
reservoir is currently drained and the future plans for this facility are not cur-
rently known. The next nearest reservoirs are the Van Norman Reservoir (~8
miles ENE from Headquarters site) and the Encino Reservoir (8 miles SE from
Headquarters site) which are identifiable on Figure A-I-2.
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V. GEOLOGY

Underlying the NDFL site are undifferentiated formations of Upper Creta-
ceous age, marine sandstone, some conglomerate and shale., Surface strata
20 to 30 ft thick have numerous fractures, particularly in the areas with
numerous faults, The NDFL is composed of alluvial deposits from 10- to 30-ft
depths, The Headquarters site in the San Fernando Valley is underlain by

alluvial deposits of clay, sand and gravels several hundreds of feet thick.

Several minor faults are associated with the general area of the NDFL
site, One minor fault passes diagonally through the field laboratory area at
the west end of Burro Flats.(l) This fault, known as the Simi Fault, was
identified in 1937, Other numerous old fractures in rhombic patterns, as

might be expected to result from the formation of these mountains, have been

recorded,

No faults have been identified in the immediate vicinity of the Headquarters

(1)

site.

California,* which is a part of the Pacific seismic belt, accounts for most
of the seismicity of the contiguous United States, This region contains a num-
ber of active faults: San Andreas Fault, the dominant fault in California, about
40 miles northeast of the sites; Santa Ynez Fault, 35 miles north; San Gabriel, 30
miles north; Ingiewood Fault, recently active in the Long Beach area, about
30 miles southeast, Seismic history of the immediate area of the site cannot
be accurately presented because of the lack of eyewitness accounts in such a
relatively uninhabited area, However, the seismic history of the general
Southern California area is more readily available, No earthquakes are known
to have originated in the immediate area of the sites, Richter(S) locates three
or four minor earthquakes of magnitude 3 to 3.5, perhaps located on the San
Gabriel and the Oak Ridge Faults, each approximately 15 miles from the sites,
The February 9, 1971, San Fernando Earthquake was a 6.6 magnitude earth-
quake, (6) The epicenter near the San Gabriel Fault was in the Newhall-Sylmar
area about 14 miles northeast of the Canoga Park Facility and 20 miles east-

northeast of the NDF1, Earthquakes of greater magnitude have been recorded

*Extensive use of References 1 through 9 have been made for the seismological
information presented,
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but at greater distances from the sites, The Long Beach earthquake of 1933
was centered over 40 miles away on the Inglewood Fault, A similar 6,3 mag-
nitude quake at Santa Barbara in 1925 was located nearly 60 miles from the
site, In 1916 a magnitude 6 earthquake occurred on the San Andreas Fault at a
distance of ~45 miles, In 1857 a strong quake believed to be of magnitude 7.7
also occurred in the Tejon Pass area over 45 miles away, This earthquake and
the more recent magnitude 7.7 Tehachapi quake on the White Wolf Fault over
50 miles away are the strongest earthquakes recorded in Southern California,
While it is not possible to accurately predict what magnitude earthquake may
occur at any given location, some qualitative statements may be made, His-
torically, strong earthquakes of magnitude 6 or greater have always been
associated with major fault systems, The minor faulting in the area of the
sites should therefore experience a considerably smaller magnitude. Also,
since these fault systems are not known to be recently active, a magnitude of

5 to 6 would probably be conservative for an earthquake generated in the area

of the site,
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Vi. CLIMATOLOGY AND METEOROLOGY

A, CLIMATOLOGY DESCRIPTION

The general local area and site-specific climatology for the Headquarters

and NDFL sites are discussed in the following sections.

1. General Climatology

“The Los Angeles basin is a semi-arid region, controlled principally by the
semi-permanent Pacific high pressure cell, The seasonal changes in the posi-
tion of this cell influence the weather conditions strongly. Associated with this
cell, there is an inversion tilting downward from Hawaii to the California coast-
line. During summer, the high is displaced to the north and causes clear skies
with little precipitation., In winter, the high shifts southward sufficiently to al-
low some Pacific lows to move frontal activity into the area, with light to

moderate precipitation and with northerly and northwesterly winds.

Rocketdyne Division of Rockwell International Corporation operates two
stations providing wind speed and direction data. In addition, there are similar

instruments at Building 3 at the Headquarters complex,

The summer displacement of the Pacific high pressure cell to the north
results in Southern California being under the influence of a subsidence inver-
sion practically every day during the summer, The injection of marine surface
air under this inversion results in fog along the coastal sections, common for
this season. Occasionally during this season, the minor perturbations in the
placement of the Pacific high and the thermal low associated with the desert
areas to the east cause an increase in both the flow and depth of marine surface

air which extends the fog well into the inland valleys,

Generally, under this subsidence inversion condition the NDFL site is
above the base of the inversion in elevation most of the year, resulting in
lofting meteorological conditions, During the winter season, frontal sys-
tems moving into the area or high pressure systems to the northeast in the
Great Basin area cause moderate to strong northerly winds throughout

Southern California.

AI-T6-21
A-VI-1



2. Microclimatology

During the summer months, the microclimatology of the area is deter-
mined largely by the effects of the subsidence inversion and diurnal heating,
Precipitation during this season is rare, and the wind patterns resulting are
primarily those associated with diurnal heating. The up-valley, up-slope
winds along the southern exposures of the hills surrounding the San Fernando
Valley result in light southeasterly winds at both sites during the morning,
with the flow from the San Fernando Valley over the hills into the surrounding
valleys, In the afternoon, this flow reverses due to heating of the reverse
s lopes of the hills, resulting in westerly winds, Modified marine air is intro-
duced into both the Simi and San Fernando Valleys during the afternoon wind
regime as the Simi Valley, through interconnecting valleys, is afforded access
to the onshore flow of marine air, This results in temperature differences of
6 to 10 degrees between the two valleys, the Simi Valley being the cocler, The
winds during the afternoon are somewhat stronger from the west, the flow
being aided by the air pressure gradients from the west, The air flow over
the Simi Hills into the San Fernando Valley causes adiabatic cooling and then
heating and mixing as it descends toward the other valley, the slightly cooler
air from Simi Valley remaining aloft over the warmer air in the San Fer-

nando Valley.

During the evening hours, diurnal cooling results in down-canyon, down-
valley winds, The adiabatic warming of the descending mixed air results in a
fairly strong temperature discontinuity over the cooler marine air pool in the
Simi Valley, The depth of the marine layer averages 150 ft, In the San Fer-
nando Valley the wind pattern becomes downslope after the westerly flow has
stopped in the evening, and diurnal cooling occurs., However, the descending
cooler air does not encounter a pool of marine air, and the lapse rate in the
valley becomes neutral to a slight inversion condition, During periods of in-
creased onshore flow of marine air, the entire zone under the subsidence inver-
sion is occupied by marine air as previously described in the general climatol-

ogy section,

In the winter season the Pacific high cell shifts to the south and the sub-
sidence inversion for the most part is missing, The surface air flow is dom-

inated by frontal activity moving through the area or to the east, The surface
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air source is generally from the east and the predominant feature is the Santa
Ana wind conditions caused by high pressure systems moving into the Great
Basin area, During these periods of high pressure in the Great Basin area,
the northerly winds are moderate to strong over all of Southern California,
Such a flow destroys the marine air flow and the entire area is under the
influence of dry continental air, The lapse rate is dry adiabatic, and turbulent
mixing conditions are caused by the winds, Frontal activity moving into the
area brings precipitation from late November through March, The surface
wind pattern during the winter, instead of being influenced by diurnal effects

and local terrain conditions, is now very strongly dominated by the movement

of dynamic pressure systems,

3, Effect of Meteorology in Area on Atmospheric Releases

A summary is given below regarding the effects of the microclima-

tology on possible atmospherical release of pollutants from the NDFL and
Headquarters sites,

During the summer season the subsidence inversion is present almost every
day., The base and top of this inversion for the most part lie below the NDFL .,
Thus, any atmospheric release under this condition from the NDFL site would
result in lofting diffusion conditions above the inversion and considerable
atmospheric dispersion prior to diffusion (if any) through the inversion into the
Simi or San Fernando Valleys, If the subsidence inversion is at or above the
level of the NDF L site, a release would be made either into or below the inver-
sion layer, Release into the inversion regardless of the wind direction with
respect to the two valleys would result in slow vertical diffusion of the material
in the inversion layer, thus permitting considerable lateral and downwind dif-
fusion before reaching the inversion base, Upon penetrating the inversion base,
the material would then undergo both increased lateral and vertical diffusion
typical of slight neutral to lapse conditions under the inversion base, For re-
leases of material from the NDFL just under the base of the subsidence inver-
sion, rapid lateral and downward diffusion would occur, typical of slight
neutral to lapse conditions, The wind direction becomes more significant once
material reaches the layer under the inversion as to the time the material

would reach the nearest off-site population, If the diurnal winds are blowing
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from the San Fernando into the Simi Valley, the  downward diffusion would be
halted when the material reaches the temperature discontinuity associated
with the pool of marine air at an approximate height of 150 ft above the Simi
Valley, Material diffusion over Simi Valley would then be analogous to the
lofting situation previously described, If the wind direction were reversed,
blowing from the Simi Valley into the San Fernando Valley, the material would
continue to diffuse downward at a somewhat slower rate than characteristic

of lapse conditions, due to the mixing of the marine air from Simi Valley with
the drier air of the San Fernando Valley, As discussed in the previous sub-
section, the establishment of a marine air pool in the San Fernando Valley

only occurs in the case of full scale layer displacement,

Release at the Headquarters site for these summer season conditions
would be under the subsidence inversion into an atmosphere typical of slight
neutral to lapse conditions, Although nocturnal cooling inversions are present

they are relatively shallow in extent,

In the event the onshore flow of marine air is increased to the extent that
the entire layer below the subsidence inversion is replaced by this marine air,
advective fog conditions associated with this season would result in both of the
valleys, The diffusion characteristics for this type of atmosphere would be
slight neutral to moist adiabatic lapse, During the winter season, the micro-
meteorology of the site is dominated by dynamic pressure systems moving into
the local area or the Great Basin area to the northeast, For most of the winter
season, Santa Ana wind conditions caused by centers of high pressure systems
moving through, or stagnating within, the Great Basin area of Nevada and Utah
result in pressure gradients and air flow through valleys into the coastal areas
of Southern California, The wind conditions in the two valleys during these
periods are moderate to strong from the north to northeast, The diffusion
characteristics associated with this type of weather regime are dry adiabatic

lapse conditions with extremely turbulent mixing due to the strong winds.

Frontal passages through the area during this season are generally accom-

panied by precipitation, Diffusion characteristics are highly variable depending

Al-76-21
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upon the frontal location, Generally, a light to moderate southwesterly wind
precedes these frontal passages introducing strong onshore flow of marine air,
and lapse rates are slight neutral to lapse, Wind speeds increase with the
approach of the frontal systems, enhancing diffusion, The diffusion charac-

teristics of the frontal passage are lapse conditions with light to moderate

northerly winds,
B. CLIMATOLOGICAL AND METEOROLOGICAL DATA

The climatology of the sites is typical of a semi-arid region, The weather
patterns are controlled principally by the position of the semi-permanent
Pacific high pressure cell located off the west coast of North America, The
annual mean rainfall is 17.4 in, with 95% of the total falling between November
and April, About 30 days of the year temperatures exceed 90°F with an annual
maximum of 102°F, About three days of the year the temperature falls below
32°F; the annual minimum is about 29°F, Generally the NDFL experiences a
somewhat higher minimum and lower summer maximum than is recorded at the
nearest U.S. Weather Bureau Station in Burbank, on the San Fernando Valley
floor., Tables A-VI-1 through A-VI-4 present more detailed information con-
cerning site climatology. As a result of the climate, there are no all-season

rivers or streams in the valley, and precipitation run-off is controlled through

the use of storm drains and channels,

TABLE A-VI-1
SURFACE WIND CONDITIONS

Summer | Winter
Prevailing afternoon direction WNW NwW
Prevailing early morning direction ESE ESE
Average daytime speed 8 mph | 6 mph
Average nighttime speed 3 mph | 3 mph
AI-76-21
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TAB

LE A-VI-2

UPPER WIND CONDITIONS NEAR SITE

Summer

Winter

Elevation (ft) 3,250

Prevailing direction SSE

Average speed in pre- 5
vailing direction (mph)

9,750 | 16,500
SW SW

12 15

3,250 | 9,750

N NWwW

5 15

16,500
NNW

20

TABLE A-VI-3
MEANS AND EXTREMES IN PRECIPITATION

(in.)
50-yr
Mean Heaviest
Probability

Annual 17.4 40
Summer (May-Oct) 1.0 7
Winter (Nov-Apr) 15,7 38
Most Rain (monthly) 3,7 Nov 20
Most Rain (daily) - 8.5

TABLE A-VI-4
CLOUD COVER

Month Number of Days Per Month
Clear Partly Cloudy Cloudy
January 15 8
March 14 8
May 13 11 7
July 25 5 1
September 22 7 1
November 19 8 3
Al-76-21
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Vii. DEMOGRAPHY

The population distributions around the NDFL and the AI Headquarters site
are presented inthis section based on the 1970 census data and are projected into
the future by decade for four decades. The projections were based on an aver-
age growth rate of 5.17%/yr for this area.” The population distribution sur-
rounding the NDFL out to five miles is presented in Tables A-VII-1 thru -5.
The accompanying sector map for this population distribution is presented in
Figure A-VII-1. The population distribution surrounding the Al Headquarters
site out to five miles is presented in Tables A-VII-6 thru -10. The accompany-
ing sector map for this population distribution is presented in Figure A-VII-2.
For population distribution at distances greater than five miles out to 50 miles,
a single distribution centered on 34°14'25" north and 118°39'00" west is pre-
sented.T This location is between the Al NDFL and Headquarters site which are
~6 miles apart. The population distribution is again based on the 1970 census
data, and the projection for the next four decades is based on the same average
growth rate of 5.17 %/year. These data are presented in Tables A-VII-11
thru ~15. The accompanying sector map for the population distribution is

presented in Figure A-VII-3,

*Growth rates for this area are reported(lo) to range from 1.36 to 9.17%/yr.,
The average is 5.17 %/vyr,

tAI wishes to thank the Argonne National Laboratory for the 1970 census
distribution centered on this location.

Al-76-21
A-VII-1



€69'%1| €£0°01| S96°c 0 0 0 Tejor
0 0 0 0 0 0 0 N-MNN
0 0 0 0 0 0 0 MNN-MN
0 0 0 0 0 0 0 MN-MNM
0 0 0 0 0 0 0 MNM-M
0 0 0 0 0 0 0 M-MSM
0 0 0 0 0 0 0 MSM~MS
0 0 0 0 0 0 0 MS-MSS
0 0 0 0 0 0 0 MSS-S
0 0 0 0 0 0 0 S-dSS
8%0°1 0z0‘1 | § €2 0 0 0 FSS-JS
266°S 896°‘s | <1 A 0 0 0 qS-HASH
se€‘? se€‘? 0 0 0 0 0 ASH-HA
10% 96¢ 5 0 0 0 0 dq-ANA
161'c $62°1 | Le6°T 0 0 0 0 ANT-AN
20€°% 0 9¢c‘e | 996 0 0 0 AN-TNN
€0%°T1 ozL'e | 8¢L% | w56z 0 0 0 ANN-N
1el0L G- p-€ €-2 2-1 1-2/1 2/1-0 10700g

{so11w1) @duwIsI(y

CTAAN DNIANNOWYNS NOTINGIYLISIAd NOILVINdOd

(smsuaD 0L61)

1-TIA-V TV I

Al-76-21

A-VII-2



gze‘p2 | 609°91| L¥S‘9 0 0 0 1BI0L
0 0 0 0 0 0 0 N-MNN
0 0 0 0 0 0 0 MNN-MN
0 0 0 0 0 0 0 MN-MNM
0 0 0 0 0 0 0 MNM-M
0 0 0 0 0 0 0 M-MSM
0 0 0 0 0 0 0 MSM-MS
0 0 0 0 0 0 0 MS-MSS
0 0 0 0 0 0 0 MSS-S
0 0 0 0 0 0 0 S-dSS
seL‘1 689°1 8 8¢ 0 0 0 dSS-dS
6166 6,86 02 02 0 0 0 AS-ASH
s98°¢ 598°‘¢ 0 0 0 0 0 ASH-H
%99 959 8 0 0 0 0 q-ANT
282°'s 920°‘? L02‘c 0 0 0 0 ANFT-AIN
221¢L 0 226‘s | 668°1 0 0 0 AN-F NN
L2881 8519 €78°L | 068‘¥ 0 0 0 T NN-N
18101, S-% v-€ €-7 Z-1 1-2/1 2/1-0
10309g

(so71Ur) 8ouw}sI(g

(uoryoafoxrd 0861)
TAAN ONIANNOYYNS NOILNGIYISIAd NOILVINdOod

2-ITA-V dT7dV.L

Al-T76-21

A-VII-3



Vi. CLIMATOLOGY AND METEOROLOGY

A, CLIMATOLOGY DESCRIPTION

The general local area and site-specific climatology for the Headquarters

and NDFL sites are discussed in the following sections.

1. General Climatology

“The Los Angeles basin is a semi-arid region, controlled principally by the
semi-permanent Pacific high pressure cell, The seasonal changes in the posi-
tion of this cell influence the weather conditions strongly. Associated with this
cell, there is an inversion tilting downward from Hawaii to the California coast-
line. During summer, the high is displaced to the north and causes clear skies
with little precipitation., In winter, the high shifts southward sufficiently to al-
low some Pacific lows to move frontal activity into the area, with light to

moderate precipitation and with northerly and northwesterly winds.

Rocketdyne Division of Rockwell International Corporation operates two
stations providing wind speed and direction data. In addition, there are similar

instruments at Building 3 at the Headquarters complex,

The summer displacement of the Pacific high pressure cell to the north
results in Southern California being under the influence of a subsidence inver-
sion practically every day during the summer, The injection of marine surface
air under this inversion results in fog along the coastal sections, common for
this season. Occasionally during this season, the minor perturbations in the
placement of the Pacific high and the thermal low associated with the desert
areas to the east cause an increase in both the flow and depth of marine surface

air which extends the fog well into the inland valleys,

Generally, under this subsidence inversion condition the NDFL site is
above the base of the inversion in elevation most of the year, resulting in
lofting meteorological conditions, During the winter season, frontal sys-
tems moving into the area or high pressure systems to the northeast in the
Great Basin area cause moderate to strong northerly winds throughout

Southern California.

AI-T6-21
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air source is generally from the east and the predominant feature is the Santa
Ana wind conditions caused by high pressure systems moving into the Great
Basin area, During these periods of high pressure in the Great Basin area,
the northerly winds are moderate to strong over all of Southern California,
Such a flow destroys the marine air flow and the entire area is under the
influence of dry continental air, The lapse rate is dry adiabatic, and turbulent
mixing conditions are caused by the winds, Frontal activity moving into the
area brings precipitation from late November through March, The surface
wind pattern during the winter, instead of being influenced by diurnal effects

and local terrain conditions, is now very strongly dominated by the movement

of dynamic pressure systems,

3, Effect of Meteorology in Area on Atmospheric Releases

A summary is given below regarding the effects of the microclima-

tology on possible atmospherical release of pollutants from the NDFL and
Headquarters sites,

During the summer season the subsidence inversion is present almost every
day., The base and top of this inversion for the most part lie below the NDFL .,
Thus, any atmospheric release under this condition from the NDFL site would
result in lofting diffusion conditions above the inversion and considerable
atmospheric dispersion prior to diffusion (if any) through the inversion into the
Simi or San Fernando Valleys, If the subsidence inversion is at or above the
level of the NDF L site, a release would be made either into or below the inver-
sion layer, Release into the inversion regardless of the wind direction with
respect to the two valleys would result in slow vertical diffusion of the material
in the inversion layer, thus permitting considerable lateral and downwind dif-
fusion before reaching the inversion base, Upon penetrating the inversion base,
the material would then undergo both increased lateral and vertical diffusion
typical of slight neutral to lapse conditions under the inversion base, For re-
leases of material from the NDFL just under the base of the subsidence inver-
sion, rapid lateral and downward diffusion would occur, typical of slight
neutral to lapse conditions, The wind direction becomes more significant once
material reaches the layer under the inversion as to the time the material

would reach the nearest off-site population, If the diurnal winds are blowing

AI-76-21
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upon the frontal location, Generally, a light to moderate southwesterly wind
precedes these frontal passages introducing strong onshore flow of marine air,
and lapse rates are slight neutral to lapse, Wind speeds increase with the
approach of the frontal systems, enhancing diffusion, The diffusion charac-

teristics of the frontal passage are lapse conditions with light to moderate

northerly winds,
B. CLIMATOLOGICAL AND METEOROLOGICAL DATA

The climatology of the sites is typical of a semi-arid region, The weather
patterns are controlled principally by the position of the semi-permanent
Pacific high pressure cell located off the west coast of North America, The
annual mean rainfall is 17.4 in, with 95% of the total falling between November
and April, About 30 days of the year temperatures exceed 90°F with an annual
maximum of 102°F, About three days of the year the temperature falls below
32°F; the annual minimum is about 29°F, Generally the NDFL experiences a
somewhat higher minimum and lower summer maximum than is recorded at the
nearest U.S. Weather Bureau Station in Burbank, on the San Fernando Valley
floor., Tables A-VI-1 through A-VI-4 present more detailed information con-
cerning site climatology. As a result of the climate, there are no all-season

rivers or streams in the valley, and precipitation run-off is controlled through

the use of storm drains and channels,

TABLE A-VI-1
SURFACE WIND CONDITIONS

Summer | Winter
Prevailing afternoon direction WNW NwW
Prevailing early morning direction ESE ESE
Average daytime speed 8 mph | 6 mph
Average nighttime speed 3 mph | 3 mph
AI-76-21

A-VI-5



Vii. DEMOGRAPHY

The population distributions around the NDFL and the AI Headquarters site
are presented inthis section based on the 1970 census data and are projected into
the future by decade for four decades. The projections were based on an aver-
age growth rate of 5.17%/yr for this area.” The population distribution sur-
rounding the NDFL out to five miles is presented in Tables A-VII-1 thru -5.
The accompanying sector map for this population distribution is presented in
Figure A-VII-1. The population distribution surrounding the Al Headquarters
site out to five miles is presented in Tables A-VII-6 thru -10. The accompany-
ing sector map for this population distribution is presented in Figure A-VII-2.
For population distribution at distances greater than five miles out to 50 miles,
a single distribution centered on 34°14'25" north and 118°39'00" west is pre-
sented.T This location is between the Al NDFL and Headquarters site which are
~6 miles apart. The population distribution is again based on the 1970 census
data, and the projection for the next four decades is based on the same average
growth rate of 5.17 %/year. These data are presented in Tables A-VII-11
thru ~15. The accompanying sector map for the population distribution is

presented in Figure A-VII-3,

*Growth rates for this area are reported(lo) to range from 1.36 to 9.17%/yr.,
The average is 5.17 %/vyr,

tAI wishes to thank the Argonne National Laboratory for the 1970 census
distribution centered on this location.
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TABLE A-VII-4
POPULATION DISTRIBUTION SURROUNDING NDF L

(2000 Projection)

Distance (miles)

Sector 0-1/2 | 1/2-1 1-2 | 2-3 3-4 4-5 Total
N-NNE 0 0 o |13,402 |21,495 | 16,877 | 51,733
NNE-NE 0 0 0 | 4,383 |15,135 0 19,517
NE-ENE 0 0 0 0 8,788 | 5,689 | 14,477
ENE-E 0 0 0 0 23 | 1,797 1,819
E-ESE 0 0 0 0 0 10,593 | 10,593
ESE-SE 0 0 0 54 54 | 27,076 | 27,185
SE-SSE 0 0 0 104 23 4,628 4,755
SSE-S 0 0 0 0 0 0 0
S-SSW 0 0 0 0 0 0 0
SSW-SW 0 0 0 0 0 0 0
SW-WSW 0 0 0 0 0 0 0
WSW-W 0 0 0 0 0 0 0
W-WNW 0 0 0 0 0 0 0
WNW-NW 0 0 0 0 0 0 0
NW-NNW 0 0 0 0 0 0 0
NNW-N 0 0 0 0 0 0 0

Total 0 0 o |17,943 |45,518 | 66,659
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TABLE A-VII-5

POPULATION DISTRIBUTION SURROUNDING NDFL
(2010 Projection)

Sector

Distance (miles)

0-1/2 1/2-1 1-2 2-3 3-4 4-5 Total

N-NNE 0 0 0 | 22,186 | 35,585 |27,939 85,644
NNE-NE 0 0 0 7,255 | 25,055 0 32,311
NE-ENE 0 0 0 0 14,548 | 9,418 23,966
ENE-E 0 0 0 0 38 | 2,974 3,012
E-ESE 0 0 0 0 0 17,537 17,5317
ESE-SE 0 0 0 90 90 | 44,823 45,004
SE-SSE 0 0 0 173 38 | 17,661 7,871
SSE-S 0 0 0 0 0 0 0
S-SSW 0 0 0 0 0 0 0
SSW-SW 0 0 0 0 0 0 0
SW-WSW 0 0 0 0 0 0 0
WSW-W 0 0 0 0 0 0 0
W-WNW 0 0 0 0 0 0 0
WNW-NW 0 0 0 0 0 0 0
NW-NNW 0 0 0 0 0 0 0

NNW -N 0 0 0 0 0 0 0

Total 0 0 o |29,704 | 75,354 |110,353
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TABLE A-VII-6

POPULATION DISTRIBUTION SURROUNDING AI HEADQUARTERS FACILITY
: (1970 Census)

Sector

Distance (miles)

0-1/2 1/2-1 1-2 2-3 3-4 4-5 Total
N-NNE 210 502 | 2,157 702 0 0 3,571
NNE-NE 205 502 |2,238 | 2,273 | 2,990 | 1,573 9,781
NE-ENE 202 502 |2,051 | 3,736 | 6,608 | 8,082 21,181
ENE-E 236 599 | 1,411 | 4,940 | 3,823 | 6,365 17,374
E-ESE 236 607 |2,397 | 8,348 |[10,612 |12,982 22,200
ESE-SE 236 712 | 4,219 | 4,919 |11,071 [13,419 21,157
SE-SSE 236 712 | 3,102 | 7,021 |10,747 | 9,932 31,750
SSE-S 237 712 |3,856 | 8,162 | 3,945 | 6,365 23,277
S-SSW 236 742 | 4,917 | 6,946 | 3,472 | 8,866 25,179
SSW-SW 236 929 {3,085 | 6,262 | 7,757 11,598 29,867
SW-WSW 193 1,580 3,595 | 6,144 | 4,038 | 7,540 23,090
WSW-W 318 1,369 | 2,633 151 754 0 5,225
W-WNW 328 324 234 2217 227 0 1,340
WNW-NW 239 113 662 299 38 0 1,351
NW-NNW 230 246 | 1,364 | 1,540 102 0 3,482
NNW-N 107 501 1,898 | 1,322 102 77 4,007
Total 3,685 [10,652 39,819 |62,992 |66,286 |86,799
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TABLE A-VII-7

POPULATION DISTRIBUTION SURROUNDING AI HEADQUARTERS FACILITY
(1980 Projection)

Distance (miles)

Sector
0-1/2 1/2-1 1-2 2-3 3-4 4.5 Total
N-NNE 347 831 3,571 1,162 0 0 5,911
NNE-NE 339 831 3,705 3,763 4,950 2,603 16,191
NE-ENE 334 831 3,395 6,185| 10,939 13,379 35,063
ENE-E 391 992 2,336 8,178 6,329 10,537 28,761
E-ESE 391 1,005 3,967| 13,819 17,567 21,490 36,750
ESE-SE 391 1,179 6,984 8,143 18,327 22,214 35,023
SE-SSE 391 1,179 5,135} 11,623 | 17,791 16,441 52,559
SSE-S 392 1,179 6,383| 13,511 6,530 14,677 28,533
S-SSwW 391 1,228 8,140 11,498 5,748 19,199 41,681
SSW-SW 391 1,538 5,107} 10,366 | 12,841 12,482 49,442
SW-WSW 319 2,616 5,951 10,171 6,685 0 38,223
WSW-W 526 2,266 4,359 250 1,248 0 8,649
W-WNW 543 536 387 376 376 0 2,218
WNW-NW 396 187 1,096 495 63 0 2,236
NW-NNW 381 407 2,258 2,549 169 0 5,764
NNW-N 177 829 3,142 2,188 169 127 6,633
Total 6,100 17,633 65,916 {104,277 {109,730 143,687
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TABLE A-VII-9

POPULATION DISTRIBUTION SURROUNDING AI HEADQUARTERS FACILITY
(2000 PROJECTION)

IT-IIA-V
12-9L-1V

Distance (miles)

Sector 0-1/2 1/2-1 | 1-2 2-3 3-4 4-5 Total
N-NNE 952 2,272 9,786 3,185 0 0 16,201
NNE-NE 930 2,272 | 10,153| 10,312 | 13,565 | 7,136 44 374
NE-ENE 916 2,272 9,305| 16,949 | 29,979 | 36,666 96,094
ENE-E 1,071 2,717 6,401| 22,412 | 17,344 | 28,877 78,822
E-ESE 1,071 2,754 | 10,875 37,873 | 48,145 | 58,897 100,717
ESE-SE 1,071 3,230 | 19,141 22,317 | 50,227 | 60,879 95,985
SE-SSE 1,071 3,230 | 14,073 31,853 | 48,757 | 45,059 144,043
SSE-S 1,075 3,230 | 17,494| 37,029 | 17,898 | 28,877 105,603
S-SSW 1,071 3,366 |22,307| 31,513 | 15,752 | 40,223 114,232
SSW-SW 1,071 4,215 | 13,996| 28,409 | 35,192 | 52,618 135,501
SW-WSW 876 7,168 | 16,310| 27,874 | 18,320 | 34,207 104,755
WSW-W 1,443 6,211 | 11,945 685 3,421 0 23,705
W-WNW 1,488 1,470 1,062 1,029 1,030 0 6,079
WNW-NW 1,084 517 3,003| 1,357 172 0 6,129
NW-NNW 1,043 1,116 6,188 | 6,987 463 0 15,797
NNW-N 485 2,273 8,611 5,998 463 349 18,179

Total 16,718 | 48,326 [180,651|285,782 |300,726 |393,790
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TABLE A-VII- 10

POPULATION DISTRIBUTION SURROUNDING AI HEADQUARTERS FACILITY
(2010 PROJECTION)

Distance (miles)

Sector 0-1/2 1/2-1 1-2 | 2-3 3-4 4-5 Total
N-NNE 1,577 3,770 | 16,200] 5,272 0 0 26,820
NNE-NE 1,540 3,770 | 16,809| 17,072 | 22,457| 11,814 73,461
NE-ENE 1,517 3,770 | 15,404| 28,060 | 49,630] 60,701 | 159,082
ENE-E 1,773 4,499 | 10,597| 37,102 | 28,713 47,805 | 130,489
E-ESE 1,773 4,559 | 18,003| 62,698 | 79,702 97,503 | 166,735
ESE-SE 1,773 5,348 | 31,687| 36,945 | 83,150] 100,785 | 158, 902
SE-SSE 1,773 5,348 | 23,298| 52,732 | 80,716| 74,595 | 238 462
SSE-S 1,780 5,348 | 28,961| 61,302 | 29,629 47,805 | 174,824
S-SSwW 1,773 5,573 | 36,930| 52,169 | 26,077| 66,589 | 189,109
SSW-SW 1,773 6,977 | 23,170| 47,031 | 58,260| 87,108 | 224,319
SW-WSW 1,450 | 11,867 | 27,001| 46,145 | 30,328 56,630 | 173,420
WSW-W 2,388 | 10,282 | 19,775| 1,134 5,663 0 39,243
W-WNW 2,463 2,433 1,757| 1,705 1,705] 0 10,064
WNW-NW 1,795 849 4,972 2,245 285| 0 10,147 -
NW-NNW 1,727 1,848 | 10,244] 11,566 766| 0 26,152
NNW-N 804 3,763 | 14,255| 9,929 766 578 30,095

Total 27,677 | 80,003 [299,065[473,108 | 497,848 |651,913
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12-9L-1IV

TABLE A-VII-11

POPULATION DISTRIBUTION SURROUNDING AI (1970 CENSUS)
(118° 39 min00 sec West and 34° 14 min 25 sec North)

Distance (miles)

Sector

0-5 5-10 10-20 20-30 | 30-40 40-50 Total
N-NNE 200 176 24,294 1,998 2,980 3,193 32,841
NNE-NE 262 200 17,433 2,439]  20,648| 41,078 82,060
NE-ENE 12,032 | 43,887 71,540 2,159 854 5,400 135,872
ENE-E 11,779 | 80,714 | 224,752| 158,842] 112,912 88,201| 677,200
E-ESE 23,815 | 91,858 358,315| 821,224 796,813] 640,462|2,732,487
ESE-SE 27,718 | 47,041 | 268,222|1,027,459] 995,821| 727,594 3,093,855
SE-SSE 24,185 | 25,145 100,519 | 117,944| 265,020| 46,067 579,480
SSE-S 24,016 2,827 5,751 0 200 0 32,794
S-SSW 32 2,135 2,454 0 ' 0 4,621
SSW-SW 100 3,037 6,497 0 0 9,634
SW-WSW 75 1,119 34,094 14,462 0 49,750
WSW-W 628 2,081 17,016 67,396| 120,331 415| 208,670
W-WNW 3,766 37,348 6,587 22,190 22,058 1,224 93,173
WNW-NW | 10,184 3,482 7,528 150 159 100 21,603
NW-NNW 3,839 82 447 75 50 1,549 6,042
NNW-N 200 40 2,327 315 291 31 3,204
Total 142,831 |341,172 [1,147,766|2,236,658]2,338,537|1,555,314




ST-IIA-V
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TABLE A-VII-12

POPULATION DISTRIBUTION SURROUNDING AI (1980 PROJECTION)
(118° 39 min 00 sec West and 34° 14 min 25 sec North)

Distance (miles)

Sector

0-5 5-10 10-20 20-30 | 30-40 40-50 Total
N-NNE 331 291 40,216 3,307 4,933 5,286 54,365
NNE-NE 434 331 28,859 4,038| 34,181 68,001 135,842
NE-ENE 19,918 | 72,651 | 188,427 3,574 1,414 8,939 224,923
ENE-E 19,499 | 133,614 | 372,054 | 262,947| 186,915| 146,008|1,121,037
E-ESE 39,423 | 152,062 | 593,155 |1,359,454[1,319,044 |1,060,221| 4,523,359
ESE-SE 45884 | 77,872 | 444,015 |1,700,856(1,648,482 |1,204,459)5 121,568
SE-SSE 40,036 | 41,625 | 166,399 | 195244| 439 376 76,259 959,271
SSE-S 39,756 4,680 9,520 0 331 0 54,287
S-SSw 53 3,534 4,062 0 0 0 7,650
SSW-SW 167 5,027 10,755 0 0 0 15,948
SW-WSW 124 1,852 56,439 | 12,162 11,778 0 82,356
WSW-W 1,040 3,445 28,168 | 111,567 | 199,196 687| 345,432
W-WNW 6,234 | 61,826 10,904 | 36,733 36,515 2,026 154,239
WNW-NW | 16,859 5,764 12,462 248 263 166 35,762
NW-NNW 6,355 136 740 124 83 2,564| 10,002
NNW-N 331 66 3,852 521 482 51 5,304
Total 236,442 | 564,776 (1,900,012 |3,702,564|3,871,214 | 2,574,667




91 -IIA-V
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TABLE A-VII-13

POPULATION DISTRIBUTION SURROUNDING Al
(118° 39 min 00 sec West 34° 14 min 25 sec North)
(1990 Projection)

Distance (miles)

Sector
0-5 5-10 10-20 20-30 30-40 40-50 Total

N-NNE 548 482 66,578 5,476 8,167 8,750 90,001
NNE-NE 718 548 47,715 6,684 56,586( 112,574 224,885
NE-ENE 32,974 120,272 196,055 5,917 2,340 14,799 372,357
ENE-E 32,280 221,197 615,933 435,307 309,435 241,714 1,855,867
E-ESE 65,265 251,737 981,960| 2,250,564 2,183,666(1,755,186| 7,488,381
ESE-SE 75,961 128,916 735,062| 2,815,751 2,729,047(1,993,971 | 8,478,710
SE-SSE 66,279 68,910 275,472{ 323,226 127,384| 126,247| 1,588,065
SSE-S 65,816 7,147 15,76} 0 548 0 89,872
S-SsSwW 88 5,851 6,725 0 0 0 12,664
SSW-SW 274 3,823 17,805 0 0 0 26,402
SW-WSW 206 3,067 93,435 20,134 19,499 0 136,340
WSW-W 1,721 5,703 46,632 184,699 329,767 1,137 571,860
W-WNW 10,321 102,352 18,502 60,812 60,450 3,354 255,341
WNW-NW 27,909 9,542 20,630 411 436 274 59,203
NW-NNW 10,521 225 1,225 206 137 4,245 16,558
NNW-N 548 110 6,377 863 797 85 8,781

Total 391,428 934,982 3,145,452 6,129,561/6,408,7614,262,338
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POPULATION DISTRIBUTION SURROUNDING Al

TABLE A-VII-14

(118° 39 min 00 sec West 34° 14 min 25 sec North)
(2000 Projection)

Distance (miles)

Sector
0-5 5-10 10-20 20-30 30-40 40-50 Total

N-NNE 907 798 110,217 9,065 13,520 14,486 148,993
NNE-NE 1,189 907 79,090 11,065 93,676 186,363 372,290
NE-ENE 54,587 199,107 324,563 9,795 3,874 24,499 616,424
ENE-E 53,439 366,183 1,019,655| 720,634] 512,259 400,150 3,072,321
E-ESE 108,044 416,741 1,625,603 3,725,729| 3,614,981 2,905,648 12,396,747
ESE-SE 125,751 213,416{1,216,870| 4,661,376| 4,517,841| 3,300,948 14,036,201
SE-SSE 109,723 114,078 456,035f 535,088}1,204,157 208,997 2,628,985
SSE-S 108,956 12,826 26,091 0 907 C 148,780
S-SSW 145 9,686 11,133 0 0 0 20,965
SSW-SW 454 13,778 29,476 0 0 a 43,708
SW-WSW 340 5,077 154,678 65,611 0 o 225,706
WSW-W 2,849 9,441 77,198] 305,762 545,918 1,883 946,694
W-WNW 17,086 169,440 29,616/ 100,672 100,073 5,553 422,707
WNW-NW 46,203 15,797 34,153 681 721 454 98,008
NW-NNW 17,417 372 2,028 340 227 7,028 27,411
NNW-N 907 181 10,557 1,429 1,320 1,407 14,536

Total 647,996 | 1,547,829 5,207,185|10,147,270 10,609,474 7,056,149
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TABLE A-VII-15

POPULATION DISTRIBUTION SURROUNDING Al
(118° 39 min 00 sec West, 34° 14 min 25 sec North)
(2010 Projection)

Distance (miles)

Sector
0-5 5-10 10-20 20-30 30-40 40-50 Total

N-NNE 1,502 1,322] 182,463 15,006 22,382 23,981 246,656
NNE-NE 1,965 1,502} 130,932 18,318} 155,079 308,520 616,320
NE-ENE 90,368 329,618 537,308 16,215 6,414 40,5571 1,020,480
ENE-E 88,467 606,21111,688,02211,192,999| 848,037 662,442 5,086,178
E-ESE 178,865 689,909/2,691,161)6,167,88515,984,544 | 4,810,254 20,522,617
ESE-SE 208,179 353,306}2,014,5087,716,834|7,479,213| 5,464,667 23,236,707
SE-SSE 181,644 188,854 754,958| 885,830(1,993,463 345,991) 4,352,242
SSE-S 180,375 21,232 43,193 0 1,502 0 246,303
S-SSW 240 16,035 18,431 0 0 0 34,706
SSW-SwW 751 22,810 48,796 0 0 0 712,357
SW-WSwW 563 8,404] 256,066 108,619 0 0 373,652
WSW-W 4,717 15,630 127,800 506,184| 903,758 3,117 1,567,237
W-WNW 28,285 280,506 49,472 166,660 165,669 9,193 699,785
WNW-NW 76,488 26,152 56,540 1,126 1,194 751 162,251
NW-NNW 28,833 616 3,357 563 376 11,634 45,379
NWW-N 1,502 300 17,477 2,366 2,186 233 24 064

Total 1,072,747 12,562,406 8,620,411 16,798,64417,563,81611,681,34]




Cuyerns P &
L

Figure A-VII-3. Sector Map Centered on 300 14' 25" North
and 1180 39’ 00" West
(Copyright Automobile Club of Southern California.
Reproduced by Permission)
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I. IDENTIFICATION OF RADIOLOGICAL AND NONRADIOLOGICAL SOURCES

A, INTRODUCTION

Identification of the possible radiological and nonradiological sources and
the resulting contaminants is provided, Each facility involved with licensable
activities is included with a process description summary of the activity or
activities underway therein, and the potential contaminants identified that are

associated with them.,

This information is presented in consideration of Items I and III of the
Interim Guidelines for Preparing Environmental Information for Nuclear
Facilities,

B, SUMMARY

Identification of sources of air and water effluents which may contain

special nuclear material is limited to the following facilities:

Al/Headquarters, Building 001 — Operations with enriched uranium for fuel

element development and production,

Building 004 — Laboratory scale operations with enriched uranium for

analytical chemistry of production fuel material,

Al/Nuclear Development Field Laboratory (NDFL), Building 020 — Remote

technology operations with nuclear fuels for decladding and examination,

Building 055 — Operations with plutonium and uranium for Advanced Fuels

program fuel pin production,

Building 100 — Pending operations with fully encapsulated plutonium and

uranium for Advanced Fuels program.

Table B-I-1 presents a brief summary of the activities involved and poten-
tial contaminants, The list of potential contaminants provided in this report is
based solely on the materials in use in the various operations described and, to

some extent, on the nature of the operations themselves.

AI-76-21
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TABLE B-I-1
POTENTIAL EFFLUENT CONTAMINANTS —~ SUMMARY LIST

Building Location Activity Potential Contaminants
001 Hq. Fuel Element Uranium, aluminum aerosols,
Manufacturing sodium oxide aerosols
004 Hgq. Advanced Nuclear Fuels | Uranium, carbon monoxide
004 Hq. Analytical Chemistry Normal reagents, acids,
organic solvents - small
quantities
020 NDFL. | Fuel Decladding and Uranium and long-lived fis-
Examination sion products
055 NDFL | U-Pu Fuel Pin Plutonium and uranium
Manufacture
100 NDFL | Fuel Pin Bonding Plutonium and uranium

C. DETAILED DESCRIPTIONS

The following detailed description of each of the facilities summarized here
identifies those processes which may generate effluents containing fuel material
as well as nonradiological pollutants associated with nuclear fuel production.

1. Manufacturing — Building 001, AI/Headquarters
(146,926 sq ft; ~230 Occupants)

The pertinent operations in Building 001 include two types of reactor fuel
element manufacture: Advanced Test Reactor (ATR) fuel elements and Experi-

mental Breeder Reactor (EBR-II) fuel elements.

a, ATRFuelElement Manufacture

(1) Process Description Summary

In this operation, the uranium metal which is to be fabricated into ATR fuel
elements is received as raw stock into the DeSoto facility Special Nuclear Ma-
terial (SNM) Vault., The material is weighed, sampled, and stored until re-

leased for the fuel fabrication process, Each uranium metal receival consists

Al-76-21
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of broken uranium buttons. The enriched raw uranium stock and aluminum are
weighed to predetermined masses for each melting charge, Six charges gen-
erally comprise a heat, Six heats comprise a melting operation to obtain a UAlX

blend batch.

After completion of each UA1X blend operation, which consists of crushing
and sieving of the original buttons plus all subsequent recyclable materials, the
furnace is cleaned and a "'material balance' is made of the operation, Furnace
scrap is collected in approved containers and transferred to the SNM Vault for

interim storage,

Prior to crushing each heat of buttons, a weight check is made to assure
conformity to the weight specified on the records, These two weights must
agree to within one gram., The buttons are then introduced into the crusher
glovebox. The buttons are broken down and the resultant powder is placed on a
sieve shaker to separate the desired mesh size material from that requiring

further processing.

Depending upon the type of fuel plate desired, predetermined quantities of
UAIX and Al powders are individually weighed to an accuracy of at least 0,005
grams and these materials are then combined into a single glass jar. A maxi-
mum of 24 of these jars are loaded during any one operational sequence, After
blending, the jars are moved to the compacting press. A jar of material is
loaded into a die and pressed into a fuel compact, After pressing, each com-
pact is scribed with an identifying serial number. Waste generated during these
operations is segregated into '"recoverable' and ''monrecoverable' lots., The
serialized fuel compacts are then transferred from the compacting operation to
the fuel plate fabrication operation. Each compact is inserted in turn into a
"picture frame' assembly which is then welded to essentially encapsulate the
compact., Fuel plates are next transferred from the Plate/Element Storage
Area to the Fuel Element Fabrication Area for assembly into the fuel elements,
Element assembly records are established. All plates and elements, whether
in interim or final form, which are not being actively processed, are stored in
the Plate/Element Storage Area, This area consists of a vault-type room spe-
cifically designed for storage of these items., Scrap from the various operations
is transferred to the SNM Vault to be held until further disposition has been

determined,
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Finished fuel elements are stored in special racks in the Plate/Element
Storage Vault within the ATR area until the exact shipping date is established,
One day prior to shipment, elements are loaded into special shipping containers.
After each shipping container is loaded, NMM (Nuclear Material Management)
personnel seal the container with a special tamper-indicating seal, Loaded and
sealed shipping containers are then moved into the DeSoto SNM Vault for over-
night storage, pending arrival of the shipping vehicle, Final shipping arrange-
ments are the responsibility of the AI Traffic Department and are performed in
accordance with DOT, and NRC criteria, NMM record information on the ship-

ping lots includes the following:
1) Fuel element serial numbers
2) Fuel plate serial numbers
3) Fuel plate SNM content
4) Fuel element SNM content, including limits of error
This program may require up to 900 kg U235 in storage and in process.

(2) Potential Contaminants

Nuclear fuel materials handled in unencapsulated form in this operation con-

2
tain the uranium isotopes: U 34, U235, U236, and U238.

Atmospherically discharged contaminants would include combustion products

generated by space heating with natural gas,

b, EBR-II Fuel Element Fabrication

(1) Process Description Summary

The other pertinent activity in Building 001 is the manufacture of EBR-II
fuel elements. The objective of this program is to fabricate and deliver EBR-II
Mark II fuel elements. The fabrication of these fuel elements is divided into
three phases or activities, The first phase involves the fabrication of jacket
assemblies consisting of cladding tubes, tips, and a wire wrap. The second
phase involves the fabrication of the fuel pins which consists of alloy preparation,
injection casting, and cropping the fuel pins to the proper size. This also in-

cludes the chemical analysis and inspections necessary to meet the specifications.
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The third phase is concerned with fabrication of 2 fuel element assembly and
this consists of loading the jacket with sodium and fuel, making the final closure
weld, heat treating and bonding the sodium to the fuel and jacket, eddy current
testing, dimpling of the fuel element, final inspection of the assembled fuel

element, packaging, and shipment to the Argonne National Laboratory,

At maximum throughput approximately 600 kg of uranium-235 is required

in storage and process,

(2) Potential Contaminants

Nuclear fuel materials handled in unencapsulated form in this operation

234’ U235, U236 and U238.

contain the uranium isotopes: U ’

Additional gaseous contaminants would include combustion products gen-

erated from space heating by natural gas.

2. Laboratories — Building 004, Al/Headquarters
(106,350 sq ft; ~ 154 Occupants)

The operations in Building 004 involving fuel materials include research
studies in physics and chemistry and the chemical analysis of small quantities

of reactor fuel material, usually limited to a few grams.

a, Analytical Chemistry Laboratories

(1) Process Description Summary

The analytical chemistry laboratories in Building 004 handle only small
quantities of materials, generally <20 g per sample. The processes used are
those normally associated with analytical chemistry, Typical operations

involve:

Visual examination and dividing or aliquoting samples
Weighing

Dissolving in acids such as HF, HNO
Igniting

, HC1, HCIO,, and H,SO,

3 4’ 2

Diluting, decanting, and filtering
Titrations and instrument readouts
Dissolution in organic solvents

Extracting using solvents

AI-76-21
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The amounts of chemical reagents used are relatively small. Typically,
acid and organic solvents are purchased and used in quantities of less than a
gallon while solid chemicals are generally used from containers of less than a

pound capacity,

(2) Potential Contaminants

Small quantities of ordinary chemicals as listed here plus nuclear fuel

234 235
b

material in unencapsulated form contain the uranium isotopes: U U

U236 ang v,

3

b. Advanced Nuclear Fuels

(1) Process Description Summary

Laboratory scale tests are also being carried out in Building 004 with<25-g
quantities of normal or depleted uranium metal in the preparation of compounds
in combination with carbon monoxide to characterize the properties of this new
uranium compound. These tests involve heating small amounts (10 grams or
less) of the uranium compound to high temperatures in closed containers. Work
involving uranium compound is carried out in laboratories equipped to safely

handle such substances,

(2) Potential Contaminants

Uranium-238 and carbon monoxide are considered potential contaminants,

3, Component Development Hot Cell— Building 020, NDF L
(17,799 sq ft; ~10 Occupants)

a, Preparation of Fuel

(1) Process Description Summary

The operations in Building 020 currently involve the preparation of irradi-
ated Sodium Reactor Experiment (SRE) fuel for eventual reprocessing by re-
moval of the metal cladding and thermal bonding material, cleaning and repack-

aging of the fuel slugs and shipping the fuel for reprocessing.

Core I fuel consists of low-enrichment uranium metal, clad with stainless
steel and NaK bonded (between fuel and cladding)., Core II fuel consists of

thorium-uranium alloy with highly enriched uranium, clad with stainless steel
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and NaK bonded. In addition, several miscellaneous SRE test elements will be
prepared for processing, The majority of the irradiated fuel is stored in ele-
ment form in special storage cans, Each fuel element consists of from five to
seven fuel rods. Each rod is made up of several fuel slugs clad in a stainless
steel sheath and thermally bonded with NaK. A few storage cans contain less

material than a full element.

At the disassembly station, the fuel elements are removed from the fuel
cans and disassembled, The disassembled fuel rods are transferred to a wash-
ing tank to remove any external residual Na or NaK. The fuel slugs are pushed
out of the cladding tubes and washed to remove any residual NaK. The fuel slugs
are further cleaned by brushing with alcohol and immersing in an ultrasonic

tank,

The clean fuel slugs are transferred into a shipping cannister and the lid is
welded on. The shipping cannister is then returned to the SRE fuel storage
vault,

(2) Potential Contaminants

Radioactive materials handled in encapsulated or unencapsulated form con-
234 U235 236 238 137 Sr90
’ 3 ] =

tain the uranium isotopes: U U™"", and U 7, thorium, Cs
as mixed fission products. Additional gaseous contaminants

Y‘)O’ Kr85, and Pm147
include combustion products generated by space heating with natural gas.

4, Nuclear Materials Development Facility — Building 055, NDFL
(12,914 sq ft; ~10 Occupants)

2, Fuel Pin Manufacture

(1) Process Description Summary

The operations in Building 055 which may generate effluents containing
radioactive contaminants involve the fabrication of plutonium and uranium-
plutonium fuel pins for irradiation testing in various test reactors and LMFBR's,
A starting material batch of highly enriched and depleted UOZ’ PuO2 and graphite
is converted to fuel pins containing mixed uranium plutonium carbides, The
schedule throughput requires an inventory of approximately 1 kg U235 and 2.5 kg

plutonium,

AI.76-21
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The operations involved in the conduct of this program are:

1) Receival, sampling analysis, and storage of raw feed materials,
including ceramic grade Pu02 powder, enriched UOZ powder, and
depleted UO2 powder,

2) Batch weighing, blending, and agglomeration of PuO2 powder, UO2

powder, and graphite,

3) Carbothermic reduction of oxide powders and graphite to plutonium-

uranium carbides,
4) Crushing, milling, and agglomeration of carbide,
5, Fast Critical Experiment Laboratory — Building 100, NDFL

(7,041 sq ft; 0 to 3 Occupants) (May increase to ~8 Occupants in the
near future)

This building formerly housed a licensed critical facility which has been
decommissioned, thus releasing the building for other use. At the present time,
most of the building is in an inactive status, largely being utilized for temporary
storage of various pieces of equipment. However, specific activities currently
in progress or planned for the facility includes centrifuging of encapsulated

plutonium materials,

a, Centrifuge —Sodium Bonding of Nuclear Fuel Pins

(1) Activity Description Summary

A planned activity in Building 100 is the use of a centrifuge for the "‘hot
bonding'' of nuclear fuel pins with sodium. The function of the centrifuge is to
force gas voids from the sodium thermal bond. The centrifuge is located in the
(former) critical assembly room of Building 100 and is operated by remote con-
trol in this building, The critical assembly room is equipped with a gasketed
rolling shield door and has concrete walls from 2 to 5 ft thick, Shield door inter-
locks prevent the operation of the centrifuge until the room is sealed shut, The
room ventilation air exhaust is continuously monitored with an alpha air monitor
for radioactivity. After completion of a centrifuge bonding operation, an alpha
air monitor and pumping system are attached to the bucket valve, and air is
allowed to enter the bucket to a pressure of 10 to 12 psia. This air is then

pumped through the alpha air monitor to verify that the fuel pins are intact.
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{(2) Potential Contaminants

The various fuel materials (depleted and enriched uranium and plutonium)

contain the following radionuclides: U234, U235, U236, U238', Pu238, Pu239,

Pu240, Pu241 241.

, and Am
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Il. AIR AND WATER POLLUTION CONTROL DEVICES

Gases and liquid effluents released either continuously or periodically from
the facilities described in Section B-I may contain low concentrations of fuel
material, or other pollutants, Every effortis made to minimize such pollutants
to as low levels as practicable. The levels of pollutants contained in attmospher-
ically discharged effluents are reduced to the lowest practicable values by the
use of engineering safeguards such as total containment, contamination control,
process isolation, and the use of high efficiency (HEPA) {iltration ventilation
systemns., Exhaust air streams are continuously sampled for particulate radio-
active material by means of continuous stack exhaust samplers installed at or
near the point of control loss. Additionally, monitoring systems installed at
Buildings 020 and 055 provide automatic alarm capability in the event of a

gaseous or particulate radioactivity release from these facilities.

The performance specification for HEPA filtration systems require 99.9%
removal (0.01% penetration) of air stream entrained 0.8 um diameter particles
for uranium and low-toxicity radionuclide areas and 99.99% for plutonium and
high-toxicity areas. The operating efficiencies of the HEPA filtration system
are evaluated by in-place testing with a polydispersed dioctylphthalate (DOP)
aerosol generated with a 0.3 pm median diameter, the concentration of which
is measured with a forward scattering light photometer to determine filtration
efficiency. Frequency of testing is at least annually or following the replace-

ment of HEPA filters in the system.

Liquid wastes generated at Al/Headquarters facilities are discharged off-
site to the city sanitary sewage system. Such discharges are considered to be
to a controlled area as provided for by the Regulations governing off-site dis-
charges, No intentional or planned releases to surface waterways of either

radioactive or nonradioactive pollutants occur at Headquarters or NDF L.

Specific information on the effluent control devices installed at each facility
conducting NRC licensed operations together with a summary of HEPA filtration
system test data is provided to evaluate the efficiency for these systems for

atmospherically discharged pollutant control.
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A, AI/HEADQUARTERS

Building 001 — Fuel materials in unencapsulated form are processed in areas
served by two HEPA filtered exhaust systems. The systems are EF-15 which
exhausts the EBR-ATR fuel element production area, and EF-32, which exhausts
the Metallurgical and Quality Control laboratories.

Thus, each area is served by a separate exhaust system. The exhaust air
is discharged to the atmosphere from stacks located on the facility roof which
are about 30 ft above ground level. Each exhaust system is equipped with a
pressure sensitive device which provides an alarm in the event of a blower
failure. Exhaust fan EF-15 has a nominal discharge rate of 34,900 ft3 of air
per minute. The system filtration efficiency is approximately 99.92% for re-

moval of the DOP test aerosol,

Liquid wastes from the controlled area flow into 1500-gal waste retention
tanks pending analysis for radioactivity concentration and final disposal to the

city sanitary sewer system,

Building 004 — Fuel material in unencapsulated form is processed only in
the one controlled area within the facility in which the air is exhausted by a
single exhaust system identified as EF-401. The exhaust stack is on the facility

roof approximately 30 ft above ground, EF -401 has a nominal discharge rate of

20,000 ft3/min. The system filtration efficiency is approximately 99.99% for
removal ofthe DOP test aerosol. Radioactivity bearing liquid wastes are not
permitted into the laboratory drain system but are separately collected for dis-
posal. All laboratory liquid wastes drain into a flow-proportional sampler
which samples and retains an aliquot of the wastewater volume discharged to

the city sewer system. The aliquots are composited and analyzed for radioactivity.

Building 020 — Fuel material in uncapsulated form is processed only within

one of four examination ""hot'' cells. The general area ventilation system ex-
hausts air from the change-room, manipulator repair room, hot laboratory,

and operating gallery, all located within the primary building. The exhaust
system has a nominal discharge rate of approximately 23,000 ft3/min for the
general facility exhaust system and approximately 13,000 f.t3 /min for the cell high
volume exhaust. Filtration efficiency is approximately 99.99% for the DOP test

aerosol,
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Radioactive liquid wastes are not released from the facility to uncontrolled
areas.

Building 055 — Fuel material in unencapsulated form is handled only in the

glove boxes and transfer tunnels, with the exception of minute quantities used
for analytical chemistry purposes in the support laboratory. The facility is
equipped with a dual ventilation system. One, a high-volume system exhausts
the working area. A separate low-volume system is used for the glove boxes.
Under normal conditions, the low-volume system is used only to maintain a
negative pressure in the glove boxes with respect to the room. All air is ex-
hausted through at least one HEPA filter prior to discharge to the attmosphere.
The single exhaust stack has a nominal air flow of 23,000 £t /min which includes
both the low- and high-volume exhaust air and makeup air at the stack. Minimum
acceptable filtration efficiency for the exhaust systems is 99.95%. All systems
have exceeded this efficiency as tested by the DOP aerosol method.

No radioactive liquid waste is released from the facility to uncontrolled

areas.

Building 100 — No operations with unencapsulated fuel material are con-

ducted at this facility, Planning continues for centrifuge separation of fully
encapsulated plutonium-uranium carbide fuel pins in the facility; however, no
startup date is available, The facility formerly contained a research critical
assembly which was dismantled in 1972, Three HEPA filtration systems ex-
haust the building and are identified as the Reactor Room, Subassembly Room,
and Fuel Vault systems, Minimum acceptable filtration efficiency for each of
the three systems is 99.95%. All systems have exceeded this efficiency as

tested by the DOP method.

No liquid wastes bearing radioactivity are generated in this facility; how-

ever, a liquid waste storage system is available, if required.
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i1l. RADIOLOGICAL AND NONRADIOLOGICAL CONTAMINANTS

The material requested by the Guide for this section, i.e., the contami-

nants resulting from sources are identified and included in Chapter B-L
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1V. ESTIMATES OF EMISSION RATES AND CONCENTRATION VALUES

The emission rates for atmospherically discharged radioactive pollutants
released from the sources described in Section B-I are determined by continuous
sampling and monitoring of the exhaust airstreams. The evaluation of radio-
logical emissions is enhanced by the relative sensitivity of these measurements
as compared to the measurement difficulty encountered with nonradiological
pollutants at equally low concentrations. A summary of radiological emission
values for each applicable release point at both AI Headquarters facility and the
NDFL is presented in Table B-IV-1 for the year 1974 and 1975, These years
are considered to be the most representative of current programs conducted in

the facilities,

Additionally, since natural gas is used for space heating at Al facilities, it
is necessary to consider those pollutants that may be generated from that source.
The amount of carbon monoxide produced by natural gas combustion in the ex-
cess air burners used at Al is negligible, The amount of carbon dioxide pro-
duced depends on the fuel being burned, Natural gas is rich in hydrogen by com-
parison with other fuels, Therefore, in excess air combustion conditions where
partial oxidation will not occur, all of the carbon in the gas is converted to car-
bon dioxide, For the natural gas supplied to AI, one cubic foot of gas burns with
two of oxygen to form one cubic foot of carbon dioxide, plus two cubic feet
of water vapor. From this, following estimated annual carbon dioxide emission

rates based on natural gas consumption for each site are presented:

AI/Hg. - Bldg 001 9.2 x 10° #3 /yr

Bldg 004 - 5.0 x 10° £t°/yr

AI/NDFL - Bldgs 020055 - 9.0 x 10° #t3/yr

Liquid radioactivity bearing effluents are not discharged to uncontrolled
areas from any Al facility, Discharges of low-level radioactively contaminated
wastewater to the city sewer system, a controlled area, are periodically made
from Building 001 at the Headquarters site. Continual discharge of Building 004
laboratory liquid wastewater, which does not normally contain unnatural radio-

active material, is also made to the sewer system., These discharges are
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TABLE B-IV-1]
RADIOLOGICAL EMISSION VALUES

Approximate
Annual Single Sample Single Sample
Bldg/Exhaust No. Exhaust Minimum Pyt Maximum Curies Released
Volu;ne (#Ci/ml x 10~ 16g) (#Ci/ml x 10-164) (@)
(€ 1974 | 1975 1974 1975 1974 1975 1974 1975
AL/HQ Bldg 001
EF-15 2.0 x 10'° <1.6 1.6 <6.9 63.4 82.1 329.0 <3.9x10°7 | 3.6x10®
EF-32 5.6 x 107 <3.8 | <3.8 <5.8 <9.1 35.0 77.6 <9.3x10°8 | <1.ax1077
AI/HQ Bldg 004
EF-401 8.9 x 10° <4.0 | <4.0 <8.8 <4.5 22.4 6.5 <2.3x1077 | <11 x1077
AI/NDFL
Bldg 020 2.1 x 10'0 <0.83 | <0.89 <3.3 <2.6 23.7 5.3 <2.0x 1077 | <1.5 x 1077
Bldg 055 1.6 x 10'° <1.8 | <2.4 <2.7 <4.2 12.2 27.8 <1.2x10°7 | <1.9x 1077
Approximate
Annual Single Sample Single Sample
Bldg/Exhaust No. Exhaust Minimun:u (’.:\Cnix;unz:i :Vl%l‘_a‘l%t;) Maximum) , Curies Released
Voluxz‘ne (#Ci/ml x 107" "8) (uCi/ml x 107°7B) B
(£e) 1974 | 1975 1974 1975 1974 | 1975 1974 1975
AI/HQ Bldg 001
EF-15 2.0 x 10%° <0.052 | <0.052 <0.22 <0.41 0.78 2.4 <1.3x107% | <2.3x 107
EF-32 5.6 x 10° <0.15 | <0.15 <0.53 <0.16 3.0 0.34 <8.5x10"7 | <2.5x 10”7
AI/HQ Bldg 004 7
EF-401 8.9 x 10° <0.16 | <0.16 <1.7 <0.25 4.9 0.82 <4.4x10°% | <6.ax 10"
AL/NDFL e ,
Bldg 020 2.1 x 10'° 0.38 | 0,50 1.4 1142.2 3.6 27300, 8,3 x 10~ 6,7 x 10

Note: Samples having concentrations less than the minimum detection limit are assumed to have concentration equal to the
Such data are indicated by the (<) indicator.

detection limit,



monitored by either batch type sampling for Building 001 releases, or by flow-
proportional sampling for Building 004 releases. Data on radioactivity concen-
trations in these effluents for the years 1974 and 1975 are presented in Table
B-IV-2. No discharge of unnatural radioactivity bearing liquid effluent to un-
controlled areas from the NDFL is done, therefore no values for that site are
included in the table. Refer to the environmental radioactivity summary section
for surface water radioactivity concentrations for several NDFL sampling

locations,

The discharge of industrial wastewater to the Los Angeles City Sewer Sys-
tem from the Headquarters site is permitted under Permit N-19412 issued by
the Department of Sanitation, The concentration of several nonradioactive con-
stituents in the wastewater determined on a quarterly basis by composite sam-
pling for the years 1974 and 1975 are presented in Table B-IV-3, Also shown
are guide values for selected constituents specified under Bureau of Sanitation

Regulations.

The discharge of wastewater from Rockwell International facilities located
at Santa Susana, Rocketdyne Division SSFL and Atomics International Division
NDFL, to uncontrolled areas is allowed under a NPDES discharge permit. This
specifies that grab-type samples are to be taken prior to each retention pond
discharge which are analyzed for specified nonradioactive constituents and gross
radioactivity, The samples are analyzed by a California State certified analytical
testing laboratory. Discharge of up to 3,500,000 gal/day of overflow is permitted
only to Bell Creek from the retention pond. Only one of several final retention
ponds receives influent f{rom NDFL facilities. The influents include sewage
treatment plant effluent and surface runoff water, Off-site discharge generally
occurs only during and immediately following periods of heavy rainfall or during

extended periods of rocket engine testing.

The results of analyses for each discharge during 1974 are presented in
Table B-IV-4, and the results for each discharge during 1975 are presented in
Table B-IV-5.
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AI/HEADQUARTERS, 1974 AND 1975

TABLE B-1IV-3
NONRADIOACTIVE CONSTITUENTS DISCHARGED FROM

Guide First Second Third Fourth First First? Second Third Fourth
Constituent Units Value Quarter | Quarter |} Quarter | Quarter Quarter § Quarter | Quarter § Quarter | Quarter
1974 1974 1974 1974 1975 1975 1975 1975 1975
pH pH units | 5.5-11} 8.5 8.65 7.8 7.2 8.2 7.9 8.1 7.4 1.4
Specific Conduct-
ance mohs/cm * 747 689 584 698 424 545 642 715 706
Chemical Oxygen
Demand (COD) mg/1 2138 233 185 286 238 285 333 745 1334
Biological Oxygen
Demand (BOD) mg/t 87.8 115 59 112 96 142 97 369 126
Suspended Solids mg/l\ 1000 54,5 58 22 66 70 49 111 107 322
Arsenic mg/! 0.002 0.05 0.03 0.04 0.01 0.02 0.01 0.01 0,03
Cyanide mg/! 2.0 <0.01 <0,005 0.005 0.005 <0.005 <0.005 { 0.005 0.056 <0.005
Phenols mg/i <0.,05 <0.05 0.05 0.45 0.1 0.1 0.05 0.70 0.24
0Oil and Grease mg/1 600 12.0 70.4 8.4 10.8 12.6 15 20.2 53.0 12.2
Chiorinated
Hydrocarbons mg/! 0 <0.01 <0.01 1.058 0.213 <0.01 <0.03 0.01 0.001 <0.002
Cadmium mg/l 5.0 0.0012 0.003 0.03 0.005 0.001 0.002 0.0003 0,002
Lead mg/l * 0.005 0.01 0.01 0.005 0.005 0.002 0.0006 0.085
Mercury mg/l 0 0.0012 0.0003 0.001 0.0003 0.0001 0.003 0.0002 0.00005
Copper mg/1 % 0.032 0.07 0.120 0.035 0.015 0.035 0.070 0.085

gtGuide value not established

TAdvlitional sample
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(Analysis results for wastewater discharged to Bell Creek

TABLE B-IV-4

NONRADIOACTIVE CONSTITUENTS IN WASTEWATER
DISCHARGED TO UNRESTRICTED AREAS — 1974

on date indicated — Sample Station W-12)

April 18 June 26 Sept 19 Dec 10 Dec 12 Limita
Constituent Result |% of Guide| Result [% of Guide {Reault |% of Guide | Result |9 of Guide] Result |7 of Guide of
Detection
Total Dissolved Sotids {mgh) 445 44 520 52 495 50 605 61 420 42 0.1
Total Hardness (mg/l}) NA - 163 33 208 42 246 49 175 35 0.1
Chioride (mg/l) NA . 90 16 84 15 105 42 72 29 0.1
Chloride plus Sulfate (mg/l) NA - NA - 203 27 NA - NA - 1.1
Suspended Solida {(mg/i) 12 B ND - ND - 3 7 8 i8 0.1
Settleable Solids (ml/l-hr) 0.1 - ND - <0.1 - <0.1 <50 0.1 <50 1
BOD {mgnN) 31 - 6 - 12 - 30 100 3t 103 0.1
Oil and Grease (mgh) 7 28 1 1 3 12 6 40 8 53 0.1
Nitrate Nitrogen (mg/l) 1.4 3 1.5 3 4.1 8 2.4 24 7.7 77 0.1
Color (in color anits) NA - t3 65 28 140 19 85 15 5 i
Turbidity (TU) 47 47 12 12 10 10 8 1 20 27 0.1
Total Chromium (mg/l) ND - ND - ND - ND - ND - 0.01
Fluoride (mgh) 0.72 48 0.92 61 0.64 43 0.52 52 0.52 52 06.01
Boron (mg/i) ND - ND - ND - 0.24 24 1.2 120 0.0l
Residual Chiorine (mgfi} NA - NA - NA - NA - NA - 0.01
Fecal Coliform (MPN/100ml)} >16.0 - NA - NA - NA - NA - 2.2
Surfactants (mg/l) NA - NA - ND - 0.10 20 0.17 34 0.01
pi 8.2 Big 8.4 71.7 71.7 0.02
l |

NA - Not available.
ND - None detected.

Analyeis not requested or not performed
Level below limit of detection
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(Analysis results for wastewater discharged to Bell Creek

TABLE B-1V-5

NONRADIOACTIVE CONSTITUENTS IN WASTEWATER
DISCHARGED TO UNRESTRICTED AREAS — 1975

on date indicated — Sample Station W-12)

February 3-9 March 12 April 4 June 2 December 23 Limity
Result [% of Guide | Result | % of Guide { Result| " of Guide | Result | ", of Guide | Result | % of Guide De!:ilion
L]

Total Diasolved Solids (mgA) 293 29.3 330 33.0 510 51.0 380 38.0 485 48.5 0.1
Total Hardness (mg/) 129 25.8 107 21.4 142 28.4 157 31.4 176 35,2 0.1
Chloride {mgfl) 80 32.0 42 16.8 48 19.2 71 24.4 84 33.6 0.1
Chloride plus Sulfate {mg/l) 150 30.0 116 23.2 NA - 150 30.0 177 35,4 N
Suspended Solids (mg/l) NA - 8 17.4 8 17.8 19 42.2 ND - 0.1
Settleable Solids (ml/l1-hv) NA - <0.! <50,0 <0.1 <50.0 <0, 1 <50.0 ND — 1.0
BOD (mg/) NA - 9 30 | ND - T 33.3 5 16.7 0.1
0il and Grease (mg/1) ND - 16 107 17 (R} ! 6 40.0 4 26,7 0.1
Nitrate Nitrogen {mg/1} 7 70 5.5 55.0 1.8 18,0 : 0.1 t.0 0.8 8.0 0.1
Color (in color units} NA - 22 110 40 200 23 His 25 125 1
Turbidity (TU) NA - 32 42,7 20 26.7 | 24 32 1.6 2.1 0.1
Total Chromium (mg/l) ND - ND - ND - l ND - N1y - 0.01
Fluoride (mg/t) 0.4 10,0 | o052 52.0 0.34] 18,0 | 034} 340 0.60] 60,0 0.01
Boron {(mg/1) 0.z 20.0 | ND - ND ) ND - ND - 0.01
Residual Chlorine (mg/l) NA - ND - ND x ND - ND - 0.01
Fecal Coliform (MPN/100 mi) NA - 240 60.0 240 60.0 i 2 0.5 4.5 i 2.2
Surfactants (mg/l) NA - 0.10 20.0 0.09 18.0 " 0.3 60.0 0.1 20.0 0.01
pH 8.7 7.4 8.7 l 3.2 5 0.02

NA - Not available; analysis not requested or not performed.
ND - None detected; level below limit of detection,



V. MEASUREMENT OF MAXIMUM AIR CONCENTRATION INTEGRALS
OF RADIOLOGICAL AND NONRADIOLOGICAL EFFLUENTS

It was noted in Section B-IV that the gases discharg’ed to uncontrolled areas
show extremely low concentrations at the release point with respect to the guide
levels (10 CFR 20 for radiological effluents). The only nonradiological pollutant
discharged was COZ produced by the combustion of natural gas with excess air.
The low release concentrations are confirmed by the ambient on-site air radio-
activity concentration data. This monitoring is performed at or near the sources

of air effluent monitoring performed at the release point.
Further discussion of these low releases may be found in Section B-XIwhere

the 50-year-radiation dose commitment calculations are presented. In all cases,

the maximum possible 50-year-dose commitment for members of the general

public is less than 1 mrem.



Vi. DETERMINATION OF WATER CONCENTRATION VALUES

The planned discharge of radioactivity bearing liquid effluents from Al is
limited to discharge from Headquarters fuel processing areas. Thesedischarges

are to the city sewer system which is a radiologically controlled area.

There have been no planned discharges of liquid effluents contaminated by
radiological or nonradiological pollutants above guide levels fromthe NDFL facil-
ities to the surface waterways. However, a monitoring program is maintained
to identify selected pollutants in wastewater discharged off-site. These data
are shown in Section B-IV., In two cases where the data showed values in excess
of the guide, i.e., color — 100% above, and oil and grease — 13% above, the
values can be attributed to the natural characteristics of the water (in the case
of the color) and to the reuse of the water for rocket engine test stand cooling
(in the case of oil and grease). The respective concentration limits are shown

in Section B-XVIL,

Al-T76-21
B-VI-1



Vil, VI, IX. MEASUREMENT OF VALUES OF RADIOLOGICAL POLLUTANTS
IN ENVIRONMENTAL SAMPLES

Soil, vegetation, stream bed sediment, and surface water are sampled to
a distance of 10 miles from Al sites. Also, continuous ambient air sampling
for evaluating airborne radioactivity and thermoluminescent dosimetry for eval-
uating ambient radiation levels is performed. Sampling stations located within
the boundaries of Al sites are referred to as ''on-site' stations. Those stations
located on adjacent Rockwell or other private property up to 2 distance of 10
miles are referred to as ''off-site'' stations, On-site stations are sampled
monthly including the off-site Bell Canyon station. The remaining off-site sta-

tions are sampled quarterly.

Selection of sample station locations is based upon several site-specific
factors, such as topography, meteorology, hydrology, and the location of nuclear
facilities, The prevailing wind direction at both the Headquarters and NDFL
sites is generally N to NW with some seasonal diurnal shifting to the SE quadrant.
No discharge of polluted wastewater to uncontrolled areas occurs at the Head-
quarters site. Surface run-off water at the NDFL flows through several natural
watercourses and collects in a large capacity retention pond. This water may be
discharged off-site into Bell Canyon to the south, or it may be re-used for indus-

trial purposes.

The Sampling Station maps (Figures B-~XIII-1 and -2) indicate that the loca-
tions provide comprehensive coverage relative to diurnal wind variability with

respect to the nuclear facilities and the surface waterways.

In calculating the averaged concentration values, those samples having
radioactivity levels less than their minimum detection levels (MDL) are assumed
to have a concentration equal to MDL. Thus, for measurements in which some
apparent radioactivity concentrations are below the MDL, the true average value
is actually less than the value reported. These data are shown in the tables as

"less than'' (<) values.

The average radioactivity concentrations measured in soil samples for the
period 1971 through 1975 are presented in Table B-VII-1. Also shown are the
annual total number of samples analyzed for each sample station and the appro-
priate MDL.

AI-76-21
B-VII — IX-1
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The average radioactivity concentrations measured in ashed vegetation

samples for the period 1971 through 1975 are presented in Table B-VIII-1.

The average dry weight equivalent radioactivity concentrations that were
measured in vegetation samples beginning with the last half of 1972 (when these

measurements began) through 1975 are presented in Table B-VIII-2.

The average radioactivity concentrations measured in NDFL supply water,
surface water in SSFL retention ponds, and in off-site Bell Creek water for the

period 1971 through 1975 are presented in Table B-IX-1,

The average radioactivity concentrations measured in ambient air at both
the Headquarters and NDFL sites are presented in Table B-IX-2. The table

also shows the sampler locations and the total number of samples for each year,

The annually averaged ambient radiation dosimetry data for each monitoring

station are presented in Table B-IX-3,

The average radioactivity concentration measured in stream bed and reten-
tion pond bottom sediments is presented in Table B-IX-4. Also presented are
vegetation ash radioactivity concentration data for the Bell Creek station which

is associated with the Bell Creek water and stream-bed station.

AI.76-21
B-VII - IX-3
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TABLE B-VIII-1

ANNUALLY AVERAGED VEGETATION ASH RADIOACTIVITY CONCENTRATION FOR EACH SAMPLING STATION

Annual a{pCi/gram) B(pCi/gram)
No. of

sample Station samples 1971 1972 1973 1974 1975 1971 1972 1973 1974 1975
Sy-1 On-Site 12 <0.17 <0.24 <0.23 <0.26 <0.17 203 156 166 136 166
SV-2 On-Site 12 0.41 0.31 <0.29 <0.37 <0.35 201 221 194 186 177
SV-3 On-Site 12 <0.12 <0.18 <0.23 <0.17 <0.30 149 139 136 143 138
SV-4 On-Site 12 <0.24 0.38 | <0.39 <0.15 <0.18 165 126 144 157 168
SV-5 On-Site 12 <0.19 <0.10 <0.15 <0.15 <0.15 147 144 167 173 161
SY-6 Off-Site 4 <0.08 <0.11 <0.14 <0.23 <0.13 138 150 112 100 91
SY-10 Off-Site 4 <0.24 <0.28 0.38 <0.20 0.14 99 104 122 123 107
SV-12 On-Site 12 <0.37 <0.44 <0.24 <0.13 <0.35 157 143 156 171 163
SY-13 On-Site 12 0.56 0.72 | <0.68 <0.55 <0.13 153 137 160 161 123
SV-14 On-Site 12 <0.06 <0.14 <0.12 <0.12 <0.20 161 141 139 143 144
SV-19 Off-Site 4 0.93 1.07 0.77 0.74 <0.36 126 112 119 121 148
SV-24 On-Site 12 <0.17 <0.23 <0.19 <0.14 <0.19 175 157 199 151 171
SV-25 Off-Site 4 <0.29 <0.30 <0.16 <0.25 <0.24 79 131 150 109 183
SV-26 Off-Site 4 <0.19 0.61 <0.16 0.24 <0.15 137 110 175 130 171
sv-27 0ff-Site 4 0.23 <0.36 0.22 <0.20 0.26 106 144 133 126 136
Sy-28 Off-Site 4 <0.19 0.33 <0.12 0.28 <0.34 138 87 144 168 149
Sy-31 Off-Site ] 0.24 0.16 <0.16 <0.17 <0.26 161 151 146 171 134
SY-40 0ff-Site 4 <0.07 0.20 <0.15 <0.11 <0.14 180 132 174 183 140
SV-41 Off-Site 4 <0.23 0.17 <0.22 <0.15 | <0.12 147 120 137 165 149
SV-42 On-Site 12 <0.12 <0.12 <0.10 <0.15 <0.16 144 102 122 152 172
Sv-47 Off-Site 4 0.51 0.38 <0.13 0.38 0.24 123 111 133 126 125
SV-51 On-Site 12 <0.19 <0.15 <0.14 <0.12 <0.14 174 130 138 125 139
SV-52 On-Site 12 <0.11 <0.10 <0.14 <0.13 <0.15 147 146 135 126 137
SY-53 Off-Site 4 <0.38 0.45 <0.27 <0.24 <0.12 153 159 158 169 162
Minimum Detection Limit 0.10 0.10 0.10 0.10 0.10 0.35 0.35 0.35 0.35 0.35
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TABLE B-V1il-2
ANNUALLY AVERAGED VEGETATION DRY WEIGHT RADIOACTIVITY CONCENTRATION FOR EACH SAMPLE STATION

Annual a{pCi/gram) BlpCi/gram)
No. of
Sample Station Samples 1972= 1973 1974 1975 1972* 1973 1974 1974
Sy-1 On-Site 12 0.036 <0.D56 <0.064 <0.018 22 24 20 18
Sv-2 On-Site 12 0.025 <0.037 <0.045 <0.056 24 26 25 25
sv-3 On-Site 12 <0.021 <0.060 <0.02% <0.072 15 34 22 29
Sv-4 On-Site 12 0.041 <0.066 <0.034 <0.027 22 26 30 26
Sv-5 On-Site 12 <0.018 <0.035 <0.027 <(.021 25 27 29 25
SV-6 Off-Site 4 <0.019 <0.030 <0.066 <0.02% 33 23 30 17
SV-10 0ff-Site 4 <0.060 0.091 <0.040 0.028 25 28 24 20
Sv-12 On-Site 12 <0.059 <0.062 <(.020 <0,088 19 29 26 28
SY-13 On-Site 12 0. 100 <0.085 <(0.088 «<().028 16 22 26 27
Sv-14 On-Site 12 <(.027 <0.022 <0.021 <0.026 22 26 26 22
SV-19 0ff-Site 4 0. 247 0.122 0.162 <0, 046 15 27 27 21
Sv-24 On-Site 12 <0.051 <0.030 <0.027 <0,032 26 34 29 32
Sv-25 0ff-Site 4 <0.060 <0.053 <(.061 <0.062 25 36 27 45
SV-26 Off-Site [ 0. 260 <0.033 0.058 <0.030 27 37 3 32
sv-27 off-Site 4 0.166 0.045 <0.038 0.051 46 27 25 29
Sv-28 Off-Site ] 0.)44 <0.030 0.063 <0.070 23 35 36 33
5Y-31 DFF-Site 4 0.033 <0.038 <0.031 <0.078 22 35 33 36
SY-40 0ff-Site ] 0.084 <0.035 20.024 <0.038 23 40 39 36
Sy-41 0ff-Site 4 0.049 <0.063 <0.034 <0.024 26 34 38 30
SV-42 On-Site 12 <0.029 <0.020 <n.030 <0.033 19 22 29 28
Sv-47 Qff-Site 4 0.062 <(), 049 0.098 0.063 22 55 Kk} 34
Sy-51 On-Site 12 <0.026 «<0.028 <0.,022 <0.033 20 25 21 23
SY-52 On-Site | ¥4 <(.023 <0.022 <0.025 <(.035 28 20 22 28
SV-53 0ff-Site 4 0.044 <0,058 <Q.087 <(.023 16 29 40 30

Minimum detection 1imit varies according to ratio of dry weight to ash welght.
*Data are for last six months only.
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ANNUALLY AVERAGED

TABLE B-1X-1

NDFL SUPPLY AND SURFACE WATER RADIOACTIVITY CONCENTRATIOM FOR EACH SAMPLE STATION

Annual a(pCi/liter) BlpCi/liter)
No. of
Sample Station Samples 1971 1972 1973 1974 1975 1971 1972 1973 1974 1975
W-6 SSFL Retention
Pond 12 <0.20 <(.22 <(.23 <0.22 <0.24 6.2 5.3 4.5 4.2 4.2
W-7 Supply System 12 <0.31 <0.21 <0.29 <(.28 <0.25 4.8 3.7 3.5 2.9 2.4
W-11 Supply System 12 <{.26 <0.39 <0.23 <0.21 <0.24 5.0 3.7 3.2 2.6 2.3
W-12 SSFL Retention
Pond 12 <0.20 <0.22 <0.37 <0.21 <0.31 6.4 5.5 5.6 4.4 4.5
W-16 Bell Creek 12 <0.20 <0.21 <0.21 <0.21 <0.22 3.8 2.5 2.7 2.5 2.4
Minimum Detection Limit 0.20 0.20 0.21 0.21 0.22 0.63 0.63 0.63 0.63 0.61
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TABLE B-1x-4

ANNUALLY AVERAGED BOTTOM SEDIMENT RADIOACTIVITY CONCENTRATION

Annual alpCi/gram) BlpCi/gram)
No. of
Sample Station Samples 1971 1972 1973 1974 1975 1971 1972 1973 1974 1975

Sv-54 Bell Creek

Bed 12 0.36 0.32 0.34 0.32 0.29 23 22 24 22 22
SY-54 Bell Creek \

Vegetation' 12 <0.19 <0.12 <0.17 <0.16 <0.19 128 139 147 142 123
$-55 SSFL Pond Bed 12* 0.63' 26t

Minimun

E?ﬁ?it‘O" 0.0% 0.050 0.051 0.051 0.056 D.22 0.22 0.22 0.22 0.22

*New station data are for last six months only

*pCi/gram - ash



X. ADDITIONAL ANALYSIS

There are no planned discharges of radioactive or nonradioactive pollutants
into uncontrolled areas from either of Al's Southern California facilitiés. Addi-
tionally, monitoring of discharged wastewater as required by the NPDES Permit
shows that there exists no potential for pollutant uptake into the food chain from
these discharges. Therefore the requirement sample analysis from crop land,

for humans, domestic animals, and fish is not applicable.



X!1. ESTIMATION OF 50-YEAR DOSE COMMITMENTS TO INDIVIDUALS
FOR AIRBORNE RADIOLOGICAL POLLUTANTS

A, INTRODUCTION

In the absence of any specific data for the selection of reasonable annual
average X/Q's (atmospheric dispersion factors) for either the NDFL or the
Headquarters site, the 4-30 day values presented in Regulatory Guide 1.3 are
(1)

approach is to use the 4-30 day curve for the atmospheric dispersion values.

used, For annual average x/Q values, the most appropriate conservative
This curve is reproduced in Figure B-XI-1 (lowest curve). From potential
sources at the NDFL, the doses are calculated at the distance of the nearest
population group (~500 people) about 1950 meters NW of the site.™ On these
bases, a x/Q value of 4 x 10~ sec/m3 would appear to be quite conservative
for use as an average. From sources at the headquarters site, the potential
dose is estimated at a distance of ~100 meters which represents the nearest
approach of a facility boundary to an emission point (i.e., ''stack'’) and a
X/QF 8 x 1074 sec/m3.

Although the gross alpha and beta radioactivity concentrations and total
guantities exiting from the stacks are measured, the exact constituents are
normally much too low in concentration to identify directly. Therefore, it is
necessary to infer from the operations taking place in the building what the
constituents measured in the exhaust air may be. For example, if the principal
activity is fabricating enriched uranium fuel elements, the alpha activity meas-

235. If work with plutonium is the

ured at the stack exit is presumed to be U

principal operation underway, then the measured activity is assumed to be
3 . . .

Pu . In most cases, such assumptions are overly conservative. On this

basis, the calculation of x/Q proceeds as follows.

B. HEADQUARTERS -— BUILDING 001

The operations in Building 001 most significantly involve enriched uranium

(U235) fuel element manufacture

235

, and hence the most likely contaminant of inter-

est will be assumed to be U As reported in Reference 3, the total airborne

*See Section A-VIl-Demography (this report)

Al-76-21
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radioactivity released from Building 001 during 1975* was ~3.7 x 10"6 Ci (a)

and ~2.6 x 10‘6 Ci (B). Since the operations of interest involve enriched ura-
nium, the alpha value is more pertinent, On the basis of the closest point of
public access (~100 meters) and assuming that the wind blew in that direction
during the entire period of release and that an individuél was located at this

point during the entire release, the dose commitment would be: dose (commit-
ment) = atmospheric dispersion factor x quantity released x breathing rate x dose

per unit activity inhaled.

D=8x10"% sec/m> x3.7x107° Ci/yr x 3.5 % 10'4m3/sec

(4)1

x 5.7% 10" rem/Ci inhaled® 1 - 5.9 x 107 rem /yr

The annual ambient radiation dose levels in and around the San Fernando
) 3

son with the above dose of 5.9 x 107> rem/yr shows that it is less than 0.06% of

valley have been measured(3 and average about 100 x 107~ rem/yr. Compari~-

background and can properly be regarded as negligible.

C. HEADQUARTERS — BUILDING 004

The potential radicactive contaminants in the effluents from Building 004
operations also principally involve enriched uranium aerosols and hence, the

235. As re-

most significant contaminant of interest will be assumed to be U
ported in Reference 3, the total radioactivity released from Building 004 during
1975 was <5.4 x 107°

enriched uranium, the alpha value is more pertinent. On the basis of the closest

Ci (&) and <1.2 x 1077 ci (8). Since the operations involve

point of public access (~ 100 meters) and assurming that the wind blew in that
direction during the entire period of release and that an individual was located

at this point during the entire release, the dose commitment would be:

D=8x10"% sec/m> x 5.4 x 10-° Ci/yrx 3.5 x 107% m3/sec

o
52

x 5.7 x 107 rem /Ci inhaled ®)* = 8.6 x 107° rem/yr

*The data presented are the most recent available (1975), but those for previous
years are comparable and available in published documents.
tAssurning insoluble uranium and therefore taking the lungs as the critical organ.

AI-76-21
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The total dose commitment at the boundary of the Al headquarters site will
be less than the sum of the dose commitments from Buildings 001 and 004 (be-
cause the locations of the maximum X/Q for the two buildings do not coincide).
This value is less than 0,09% of the ambient radiation level of 100 x 1073 remAr
and can also be properly regarded as negligible,

D. AIHL — BUILDING 020 (NDFL)

The operations in Building 020 currently involve the preparation of SRE
234 U236
?

J
and mixed fission products (e. g., Srg()-Y90

fuel for reprocessing. Hence, the potential contaminants include U
U235, U238, thorium and Cs 137
Csl37, Pml47, Kr85
fication in the effluents, it is conservatively assumed for the purpose of these
calculations that all of the ¢ activity,measured (1.5 x 10'7 Ci)* was PuZ39
all of the § activity measured (6.7 x 107> Ci)” was Sr’C. On this basis, and

further assuming the conservative meteorological diffusion parameters dis-

6

b

, etc.). With the impracticality of specific isotopic identi-

and

cussed previously (4 x 10~ sec/m3) and constant wind direction toward the

nearest point of public access and continuous occupancy of this point, the poten-

tial dose was:

239 6

D (P sec/m°> x 1.5 x 10~ 7 Ci/lyrx 3.5 % 1074 m3/sec

- J=4x10

9

x 6.6 x 107 rem (bone)/C.i inhaled = 1.4 x 1()-6 rem/yr

=1.4x% 107> mrem /yx

90

DB(Sr )=4x10"° sec/m> x 6.7 x 1073 Ci/yr=x3.5x 10°4 m3/sec

7

x 1.1x 10’ rem (bone)/Ci inhaled = 1.0 x 10”4 rem/yr

This value is less than 0.1% of the ambient radiation level and similarly can

properly be considered as negligible in comparison,

*Assuming insoluble uranium and therefore taking the lungs as the critical organ.

Al-76-21
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E. NMDF — BUILDING 055 (NDFL)

The operations in Building 055 involve the fabrication of plutonium and ura-

nium-plutonium fuel pins for irradiation testing. Hence, the most hazardous

239

potential contaminant is Pu Again, with the lackof specific identification

of the isotopic constituents measured in the effluents, the alpha activity (1.9 x
-7 239
10 .

assuming the conservative meteorologic diffusion parameters discussed pre-~

Ci) is assumed to be composed entirely of Pu On this basis, and
viously (4 x 10“6 sec/m3) with constant wind direction toward the nearest point
of public access and continuous occupancy of this point, the potential dose
would be:

D, =4x 1076 sec:/rn3 x1.9x 1077 Ci/yr x 3.5 x 10-4m3/sec

9

x 6.6 x 10” rem (bone)/Ci inhaled = 1.8 x 10'6 rem/yr

This value is less than 0.002% of the ambient radiation level and is again neg-

ligible in comparison.

F. BUILDING 100 (NDFL)

Because of the current utilization of Building 100, atmospheric contami-
nants are not generated or released. Therefore, the building ventilation is not

sampled. Releases of airborne contaminants are essentially zero.

AI-76-21
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Xil. COMPARISON OF CONCENTRATIONS OF NONRADIOLOGICAL POLLUTANTS

A, HEADQUARTERS COMPLEX

The Los Angeles Bureau of Sanitation has, under Section 64.30(d) of the
Los Angeles Municipal Code, established limits for various pollutants which
can be discharged into the sanitary sewer system. Table B-XII-1 lists a com-
parison of the Atomics International sanitary sewer discharges for three-
quarterly periods during 1975, for comparison with limits on these pollutants

as established by the Bureau of Sanitation.

TABLE B-XII-1

RESULTS OF ANALYSIS FOR POLLUTANTS
AT HEADQUARTERS

Constituent Units Limits Sample Analysis
4-.1-75 7=1=-75 10-1-75
pH pH Units | 5.5-11.0 8.2 8.1 7.4
Specific Conductance mohs/cm * 424.0 642.0 715.0
Chemical Oxygen mg/1 * 238.0 333.0 745.0
Demand
Biological Oxygen mg/1 * 96.0 97.0 369.0
Demand
Suspended Solids mg/1 1,000.0 70.0 111.0 107.0
Arsenic mg/l * 0.01 0.01 0.01
Cyanide mg/1 2.0 0.005 0.005 0.005
Phenols mg/1 * 0.1 0.05 0.70
Oil and Grease mg/1 600.0 12.6 20.2 53.0
Chlorinated Hydro- mg/1 0 0.01 0.01 0,001
carbons
Cadmium mg/1 5.0 0.001 0.002 0.0003
Lead mg/1 * 0.005 0.002 | 0.0006
Mercury mg/1 0 0.0001 0.003 0.0022
Copper mg/1 * 0.015 0.035 0.070

*Limits not established - analysis requested by Bureau of Sanitation

Al-T76-21
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B. NDFL

The NPDES permit, No, CA0001309, issued to Rockwell International Cor-
poration for the discharge of water from the Santa Susana field laboratories,
contains constituent limits as a part of the approved permit. Table B-XII-2
lists these limits and sample analyses for specific discharge of water to Bell
Canyon during CFY 1975.

TABLE B-XII-2
RESULTS OF ANALYSIS FOR POLLUTANTS AT NDFL

Constituent Units Limits Sample Analysis -
4-3-75 4-3-75 6-6-75
pH PH units 6.5-9.0 8.7 8.4 - 9.2
Total Dissolved Solids | mg/1 1,000.0 510.0 3.55 380.0
Suspended Solids mg/1 45.0 8.0 8.0 19.0
Biological Oxygen | mg/l 30,0 0 0 10,0 -
Demand
Gil and Grease mg/1 15.0 17.0 19.0 6.0
Turbidity TU 75.0 20.0 15.0 24.0
Color Color 20.0 40.0 4.0 23.0
units
Total Hardness mg/1 500.0 142.0 100.0 157.0
{CaC 03)
Chloride mg/1 250.0 48.0 48,0 71.0
Sulfate mg/1 0.2 - - 79.0
Settleable Solids mg/1 10.0 trace trace trace
Nitrate Nitrogen mg/1 10.0 1.84 1.11 0.1
Total Chromium mg/1 0.01 0 0 0
Fluoride mg/1 1.0 0.38 0.46 0.34
Boron mg/1 1.0 0 0 0
Residual Chlorine mg/1 0.5 - - 0
Surfactants (MBAS) mg/1 0.5 0.09 0.01 0.3
Temperature °F 100° 50° 49° 80°
Al-76-21
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Xlill. ENVIRONMENTAL MONITORING PROGRAM

A, INTRODUCTION

Environmental and facility effluent monitoring at Atomics International is
performed by the Radiation and Nuclear Safety Unit of the Health, Safety, and
Radiation Services Department. Soil, vegetation, and surface water are rou-
tinely sampled up to a distance of 10 miles from Atomics International sites.
Continuous ambient air sampling and thermoluminescent dosimetry are performed
on=-site for monitoring airborne radioactivity and site ambient radiation level.
Radijactivity in effluents discharged to the atmosphere from Al facilities is con-
tinuously sampled and monitored. A summary description of the environmental
monitoring program is presented below, while a more detailed description may

be found in Reference 3,

1. General Philosophy

The basic policy for the control of radiological and toxicological hazards
at Al requires that adequate containment of such materials be provided and,
through rigid operational controls, that effluent releases and external radiation
levels are reduced to a minimum. The environmental monitoring program pro-
vides a measure of the effectiveness of the Division's safety procedures and
engineering safeguards incorporated into facility designs. Specific radionuclides
in facility effluents or environmental samples, although not routinely identified
due to extremely low radioactivity levels normally detected, may be identified
by analytical or radiochemistry techniques if significantly increased radiocactivity

levels were observed,

2. Sampling Location Points and Frequency of Sampling

Environmental sampling stations that are located within the boundaries of
Al sites are referred to as ''‘on~site'' stations; those located within a 10-mile
radius of the sites are referred to as ''off-site'’ stations. The on-site sampling
locations are shown in Figure B-XIII-1 for the Headquarters complex and in
Figure B-XIII-2 for the Field Test Laboratory. Figure B-XIII-3 presents a map
locating the off-site sampling locations. The specific locations of all the sampl-

ing points are tabulated in Table B-XIII-1.

Al-76-21
B-XIII-1
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TABLE B-XIII-1

SAMPLE STATION LOCATIONS
(Sheet 1 of 2)

Station Liocation

SV-1 SRE Reactor, NDFL

Sv-2 SRE Perimeter Drainage Ditch, NDFL

Sv-3 Building 064 Parking L.ot, NDFL

Sv-4 Building 020, NDFL

Sv-5 Building 363, NDFL

Sv-6 Rocketdyne Retention Pond, SSFL

SV-10 | Santa Susana Site Access Road

Sv-12 | L-85 Reactor, NDFL

SV-13 | Sodium Cleaning Pad, NDFL

SV-14 | Below Building 022, NDFL

SV-19 | Santa Susana Site Entrance, Woolsey Canyon

SV-24 | Atomics International Headquarters

SV=25 | De Soto Avenue and Plummer Street

SV-26 | Mason Avenue and Nordhoff Street

SV-27 | De Soto Avenue and Parthenia Street

SV-28 | Canoga Avenue and Nordhoff Street

SVv-31 | Simi Valley, Alamo Avenue and Sycamore Road
SV-40 | Agoura - Kanan Road and Ventura Freeway

SV-41 | Calabasas - Parkway Calabasas and Ventura Freeway
SV-42 | Nonradioactive Materials Disposal Area, NDFL
SV-47 | Chatsworth Reservoir North Boundary

Sv-51 | Building 029, NDFL

SV-52 | Burro Flat Drainage Control Pond, G Street and 17th Street, NDFL
SV-53 | Top of Bell Canyon Below Rocketdyne Delta Pond Spillway, SSFL
SV-54 | Bell Creek

SV-55 | Rocketdyne Retention Pond, SSFL

W-6 Rocketdyne Retention Pond, SSFL

W=7 Process Water from Building 003, NDFL

SV - Soil and Vegetation Sample Station
S - Soil Sample Station
W - Water Sample Station

Al-76-21
B-XIII-5



TABLE B-XIII-1

SAMPLE STATION LOCATIONS
(Sheet 2 of 2)

Station Location

W-11 Process Water from Building 363, NDFL

W-12 Rocketdyne Retention Pond, SSFL

W-16 Bell Creek

A-1 Atomics International Headquarters, Building 001 Roof

A-2 Atomics International Headquarters, Building 004 Roof

A-=3 Building 009, NDFL, Grade Level, West Side

A-4 Building 011, NDFL, Grade Level, West Side

A-5 Building 012, NDFL, Grade Level, West Side

A-6 Building 040, NDFL, Grade Level, North Side

A-7 Building 074, NDFL, Grade Level, South Side

A-8 Building 143, NDFL, Grade Level, North Side

A-9 Building 363, NDFL, Grade Level, South Side

TLD=-1 | Atomics International Headquarters, South of Building 102 on Fence

TLD-2 | Atomics International Headquarters, West of Building 001 on Gate to
Plant Water Supply Enclosure

TLD-3 | Atomics International Headquarters, Guard Post No. 1, Building 201

TLD-4 | Atomics International Headquarters, East Fence Gate

TLD-5 | Building 113, NDFL

TLD-6 | SRE Retention Pond, NDFL

TLD-7 | Electric Substation No. 719, NDFL

TLD-8 | Property Line Gate, West End of H Street, NDFL

TLD-9 | Water Tank No. 701, NDFL

TLD-10 | Building 854, NDFL

TLD-11| Off-Site, Northridge

TLD-12 | Off-Site, Simi Valley

TLD-13 | Off-Site, Northridge

W - Water Sample Station
A - Air Sample Station
TLD - Thermoluminescent Dosimeter Location

Al-T6-21
B-XIII-6



The on-site environs of the Headquarters and NDFL facilities are sampled
monthly, to determine the concentration of radioactivity in typical surface soil,
vegetation, and water. Similar off-site environmental samples are obtained
quarterly. Continuously performed on-site ambient air sampling provides infor-
mation concerning airborne long-lived particulate radioactivity. A site ambient
gamma radiation monitoring program, utilizing thermoluminescent dosimetry

(TLD) was initiated in 1971,

3. L.iquid Waste Disposal

Nonradioactive wastes released to unrestricted areas are limited to liguids
released to sanitary sewage systems and to surface water drainage systems.
No intentional releases of liquid pollutants are made to unrestricted areas.
Liquid waste generated at the Headquarters site is discharged into the city sew-
age system. Sanitary sewage from all ERDA and AI facilities at the NDFL is
treated at an on-site sewage plant. The plant effluent drains into a retention
pond, located at the adjoining Rocketdyne Division Santa Susana Field Labora-
tory (SSFL). The surface water drainage system of the NDFL is composed of
catch ponds and open drainage ditches leading to the retention pond that also re-
ceives the sewage plant effluent, Water from the pond may be reclaimed as
industrial process water, or it may be released off-site into Bell Creek, a
tributary of the L.os Angeles River. The pond is also monitored for nonradio-
active pollutants by Rocketdyne, as required by discharge permits issued to

Rocketdyne by the California Regional Water Quality Control Board.

4, Sampling and Sample Preparation

a. Soil

Soil is analyzed for radioactivity to monitor for any significant increase in
radioactive deposition. Since soil is naturally radiocactive and has been contam-
inated by atmospheric testing of nuclear weapons, a general background level
of radioactivity exists. The data are monitored for increases beyond the natural

variability of this background.

Surface soil types available for sampling range from decomposed granite
to clay and loam. Samples are taken from the top 1/2-in. layer of undisturbed
ground surface. The soil samplies are packaged in plastic containers, and

returned to the laboratory for analysis, Sample preparation consists of

Al-76-21
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transferring the soil to Pyrex beakers, and drying in a muffle furnace at approxi-
mately 500°C for 8 hours. After cooling, the soil is sieved to obtain a uniform
particle size. Two-gram aliquots of the sieved soil are weighed and transferred
to cépper planchets. The soil is wetted in the planchet with alcohol, evenly dis-
tributed to obtain uniform sample thickness, dried, and counted for both alpha
and beta radiation. Loose soil specific gravity ranges from approximately 1.1

to 1.4 gm/m{, and averages 1.2 gm/md.

b. Vegetation

The analysis of vegetation is performed as an adjunct to the soil analysis
and is done to determine the uptake of radioactivity by plants. These plants do
not contribute to the human food chain, nor is there significant agriculture or

grazing in the immediate neighborhood of either site.

Vegetation samples obtained in the field are of the same perennial plant
types, wherever possible; these are usually sunflower or wild tobacco leaves.
Vegetation leaves are stripped from plants, and placed in paper cartons for
transfer to the laboratory for analysis. Ordinarily, plant root systems are not

analyzed.

Vegetation samples are first washed with tap water to remove foreign
matter, and then thoroughly rinsed with distilled water. Washed vegetation is
dried in tared beakers at 100°C for 24 hr for dry weight determination, then
ashed in a muffle furnace at approximately 500°C for 8 hr, producing a com-
pletely burned ash. One-gram aliquots of pulverized ash from each beaker are
weighed, and transferred to copper planchets. The vegetation ash is wetted in
the planchet with alcohol, evenly distributed to obtain uniform sample thick-
ness, dried, and counted for alpha and beta radiation. The dry/ash weight ratio
is used for the determination of the equivalent dry weight gross radioactivity

concentration value.
c. Water

Surface water samples are obtained monthly at the NDFL and from Bell
Creek. The water is drawn into l-liter polyethylene bottles, and transferred to

the laboratory.

Al-T76-21
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Five-hundred milliliter volumes of water are evaporated to dryness in crys-
tallizing dishes at approximately 90°C. The residual salts are redissolved in
distilled water, transferred to copper planchets, dried under heat lamps, and

counted for alpha and beta radiation.

d. Ambient Air

Air sampling is performed continuously at the Headquarters and NDFL sites
with automatic air samplers, operating on 24-hr sampling cycles, Airborne
particulate radioactivity is collected on Type HV-70 filter media, which are
automatically changed daily at the end of each sampling period. The samples
are counted for alpha and beta radiation following a minimum 120-hr decay
period to allow the decay of naturally occurring radon particulate daughters.

The volume of a typical daily ambient air sample is approximately 25 m3.

5. Counting and Calibration

Environmental soil, vegetation, water, and ambient air samples are counted
for alpha and beta radiation with a low-background gas flow proportional count-
ing system, capable of the simultaneous counting of both alpha and met beta
radiation. The sample-detector configuration provides a nearly 27 geometry.
The thin-window detector is continually purged with methane counting gas. A
preset time mode of operation is used for all samples. The minimum detection
limits shown in Table B-XIIl-2 were determined by using typical values for
counting time, systermn efficiencies for detecting alpha and beta radiation, back-
ground count rates (approximately 0.05 cpm o and 1.0 cpm S and sample
size. For the table, the minimum statistically significant amount of radioactivity,
irrespective of sample configuration, is taken as that amount equal in count rate
to three times the standard deviation of the system background count rate.

Counting system efficiencies are determined routinely with Ra-D+E+F (with
36 230 U235 239
, and Pu

alpha absorber), Cl™", Th y
K40 in the form of standard reagent grade KCl, which is used to simulate soil

standard sources, and with
’
and vegetation samples, Self-absorption standards are made by dividing sieved
KCl into samples, increasing in' mass by 200 mg increments, from 100 to 3000
mg. The samples are placed in copper planchets, of the type used for environ-
mental samples, and counted. The ratio of sample activity to the observed net

count rate for each sample is plotted as a function of sample weight. The

AI-76-21
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TABLE B-XIII-2
MINIMUM RADICACTIVITY DETECTION LIMITS (MDL)

Sample Activity | Minimum Detection Limits™
. a (5.6 £ 6.7) 108 pCi/gm
Soil -7
B (2.2 £ 2.2) 107" uCi/gm

-7 .
Vegetation a (1.0 £ 1,3) 10_7 pCi/gm ash
B (3.5 % 3,5) 10 ' uCi/gm ash
-10
a »
Water (2.2 £ 2.7) 10-10 uCi/ml
B (6.1 % 6.0) 10 pCi/mi
N 2 (5.6 = 6.6) 10”12 LcCi/ml
ir -14
B (1.2 £ 1.2) 10 pCi/ml

*95%, Confidence Level

correction factor (ratio) corresponding to sample weight may be obtained from
the graph. The product of the correction factor and the net sample count rate
yields the sample activity (dpm). This method has been proven usable by
applying it to various~sized aliquots of uniformly mixed environmental samples
and observed that the resultant specific activities fall within the expected statis-

tical counting error,

Since the observed radioactivity in environmental samples results primarily
from natural and weapons-testing sources, and is at such low concentrations,
an effort is not made to identify individual radionuclides. The detection of
significant levels of radioactivity would lead to an investigation of the radio-

active material involved, the sources and possible causes,

6. Nonradioactive Materials

Rockwell International Corporation, Rocketdyne Division, has filed a Report
of Waste Discharge with the California Regional Water Quality Control Board,
and has been granted a National Pollutant Discharge Elimination System permit
to discharge wastewater, pursuant to Section 402 of the Federal Water Pollution
Control Act. The permit, NPDES No. CA0001309, became effective on Decem-
ber 6, 1974, and supersedes all previously held permits for wastewater dis-

charge from the Rocketdyne Division, SSFL. Discharge of up to 3,500,000 gal/day

AI-76-21
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of overflow is permitted into Bell Creek from water reclamation retention ponds.
Discharge generally occurs only during and immediately after periods of heavy

rainfall or during extended periods of rocket engine testing.

Only one of the retention ponds receives influent from the AINDFL., It is
identified as W-12 in Table B-XIII-1. The influent includes sewage treatment
plant effluent and surface runoff water. Grab-type water samples, taken at the
retention pond prior to a discharge, are analyzed by a California State certified
analytical testing laboratory. The specific constituents analyzed for, and their
respective limitations in discharged wastewater, are presented in Appendix B.
Wastewater originating from facilities located throughout the Santa Susana site
are composited in the retention pond. Therefore, the point of origin of non-

radioactive constituents found in wastewater is impossible to determine.

Al-76-21
B-XIII-11



XIV. IDENTIFICATION OF ACCIDENTS THAT MIGHT HAVE
OFF-SITE EFFECTS

A, INTRODUCTION

1, Selection of Accidents

The accidents chosen for analysis are based upon a review of operations in
facilities where significant quantities of nuclear material are handled under the
SNM license. The criterion for selection was maximum impact on the environ-
ment rather than maximum probability of occurrence. Thus while the accidents
considered are not highly credible, they do represent the maximum release of
radioactive contaminants to the environment. Other accidents, which would be

considered more likely, would not, in general, involve any nuclear materials.

The facilities at Al are engineered on the basis of accident prevention.
Where potential accidents are recognized, hazards are eliminated or minimized.
Thus, for example, pyrophoric fuel materials are handled in an inert atmosphere.
In addition to the engineered safeguards, there are also strict administrative
controls on nuclear materials and moderating materials where applicable.
Therefore, any occurrence of accident which would result in the release of radio-

active contaminants is considered as highly unlikely,

B. OPERATIONS AT HEADQUARTERS FACILITY

1. Summary

The Fuel Fabrication Facility in Building 001 at Headquarters in Canoga
Park is currently set up for the fabrication of fuel elements for EBR-II and ATR.
The EBR-II fuel element contains a uranium-fissium alloy fuel pin sodium-bonded
to a stainless steel jacket, The raw-stock uranium is received in the form of
5-inch diameter by 1/2-inch thick buttons. These buttons are scribed so that
they may be broken into four unequal segments. The segments are weighed and
then alloyed with the correct amount of fissium in a sealed induction furnace. |
Ingots of uranium—fissiﬁm alloy are then injection cast into fuel pins in another
induction furnace. The fuel pins are inspected and inserted, with controlled
amounts of sodium, into the stainless steel jackets., The open end of the jacket

is then sealed by welding.
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The ATR fuel elements are fabricated in a separate section in Building 001.
The uranium is received in the form of broken buttons similar to the EBR-II
fuel. This uranium is alloyed with aluminum in an arc melt furnace, and the
UA].x alloy produced is crushed into a fine powder. This powder is pressed into
a compact which is placed in an aluminum picture frame, vacuum annealed and
assembled into preformed aluminum cover plates. These assemblies are thén
hot rolled, to obtain a 12:1 reduction in thickness, inspected, and cut to size by
removing only excess aluminum picture frame and corresponding cover plate

material. These fuel plates are then formed and assembled into fuel elements.

2. Nuclear Safety

The fabrication of EBR-II and ATR fuel elements utilizes batch rather than
continuous processing. Since a relatively small amount of fuel is being fabri-
cated for research reactors, this does not limit the efficiency or economics of
the operations and it provides for better control over the amount of fissile mate-
rials being handled at any work station, Criticality control limits are determined
on the basis of the double contingency rule, requiring at least two unlikely events
to occur before a nuclear accident is possible. In most cases, this means that
mass or geometry of the batch is controlled so that it is no more than 45% of
critical under conditions of full water reflection and optimum moderation. Work
station limits are established at or below the criticality control limits, as

required by the manufacturing process,

Transfer of material between work stations is made using safe geometry
carts. These are designed so that the geometry of the fuel containers being
handled is <45% of critical under conditions of full water moderation and

reflection.

Strict accounting procedures are followed during all phases of handling of
the fissile materials. Records are kept at each work station to assure that the
posted limits are not exceeded., Fissile materials are stored in the Special
Nuclear Materials (SNM) Vault and the maximum amount of material allowed out
of the vault for processing is also limited. Quantities in each criticality control

area are controlled and transfers between areas are monitored.
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3. Fire Protection

AJ maintains a Protective Services Department comprised of patrolmen and
firemen. Although given separate job classifications, these receive identical
training and would be available for any emergency. Each person receives exten-
sive training prior to assignment. In addition, on the job training is provided as

deemed necessary by the supervisory personnel,

Regular fire fighting units are provided by the Los Angeles City Fire Depart-
ment, of which three different companies are within five minutes drive of the
Headquarters facility, Additional fire and protective personnel are available
from the Rocketdyne Division of Rockwell International, which is also located in
Canoga Park. Rocketdyne personnel receive the same fireground training as do

Al personnel.

The building is generally equipped with automatic sprinkler protection, with
the exception of the SNM vault. The sprinkler system is tied into an automatic
alarm system which relays alarm signals to the Protective Services Control
Center. The Control Center is manned and operated on a 24-hour basis. All
areas are surveyed on fixed frequency by Nuclear Energy Liability Property
Insurance Agency in accordance with acceptable sound fire protection engineering

practices.

In high hazard storage areas, automatic fire detector systems are provided
in addition to sprinkler protection to ensure prompt alarms in the event of a fire.
In certain areas, such as the vault, only an automatic fire detector system may
be used for alarm purposes in conjunction with a manually controlled automatic

sprinkler system.

According to rigidly enforced criticality safeguards and control procedures,
nuclear fuel is stored under conditions which would be safe even with water
reflection and moderation. Therefore, the use of sprinklers as described above

is permissible in all areas from the viewpoint of nuclear safety.

Sprinkler heads are blocked off in areas containing alkali metals, and an
automatic fire detector device is installed for purposes of alarm to the Control

Center.
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The fuel fabrication area is enclosed using double wall construction and is
separated from other laboratory and manufacturing areas in Building 001 by
corridors. These areas do not contain any large quantities of combustible mate-
rials and are covered with automatic sprinkler systems. An office area is
located directly above the fabrication area but this is separated by a poured con-
crete floor. Thus, the possibility of a fire originating elsewhere in Building 001

and causing serious damage to the fabrication facility is remote.

a. Flammable Material at the Facility

The use of flammable materials within the fuel fabrication area is carefully
controlled. Fuel materials are generally stored in metal containers, although
some small samples may be kept in heavy-duty plastic bottles, Organic clean-
ing compounds are maintained in limited quantities due to the moderating/reflec-
ting properties of hydrogenous liquids. Paper is used as necessary for main-
taining required records and documentation. Most of the clerical work in sup-
port of fuel fabrication, however, is performed outside of the fabrication facility.
There are some office spaces walled off from the work areas which contain
wooden desks. However, benches in the work area are constructed of metal.

Lab coats and protective plastic shoe covers are provided at the entrance to the
contamination areas. Contaminated combustible materials are stored in the
SNM Storage Vault in sealed steel drums. These include smears, cleaning mate-

rials from contamination areas, and waste material,

Sodium is used during the fabrication of EBR-II fuel elements. Small
amounts of solid sodium are handled at room temperature in an inerted glovebox.
The sodium does not present a fire hazard in the event of an air leak into the
glovebox due to the rapid formation of a protective oxide layer. Premeasured
lengths of sodium wire are inserted in stainless steel fuel pin cladding and melted
in a settling furnace. A fuel pin is then inserted into the tube and it is allowed to
cool. Leakage of air into the furnace would not create a problem since combus-
tion could not be supported due to the rapid depletion of oxygen in the small annu-

lus above the sodium.

Dry metallic uranium is used during the fabrication of both ATR and EBR-II
fuel elements. Although the metal can be pyrophoric, it is most generally used

in massive form and maintained at room temperature. No machining operations
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are currently performed on the metal or its alloys. Melting of the virgin metal
to form alloys is performed in an inert atmosphere isolated from any sources
of water. Uranium aluminide (UAlx) must be crushed into a powder during the
fabrication of ATR fuel elements., Since the metal powder can be pyrophoric at
room temperature, it is handled in an inert atrnosphere and powder, not being

processed, is stored in sealed containers.

Electrical wiring or machinery used in fuel fabrication could provide a
source of ignition for a fire in the fuel fabrication area. However, such fires
would be limited due to the limited quantities of flarnmable materials and the
automatic sprinkler system. The SNM vault has detectors which close the vents
to the air supply and triggers an alarm in the Control Center in the event of a

fire. Sprinklers within the vault can be turned on manually.

4, Trivial Incidents

A review of the fuel fabrication facility has been performed examining the
effects of incidents which might be expected to occur during the lifetime of the
plant. Minor spills during the handling of powdered metals or during wet chem-
ical analysis would be confined to the glovebox or fumehood where the work is
being performed. The HEPA filters would provide confinement if any of the
contaminants became airborne and entered the exhaust system. There would be
no release to the environment. The loss of power would not compromise any of
the equipinent such that it would result in a situation where contaminants could
be released to the atmosphere. A failure in the ventilation system would not
adversely affect any of the operations and the filter bank would remain opera-

tional to provide confinement,

5, Small Environmental Release

EBR-II uranium samples are obtained for chemical analysis by generating
turnings from a piece of the uranium in a drill press. Freon is used as a cool-
ant during drilling operations and the loss of this coclant could cause the turnings
to heat and ignite. Although unlikely, this could result in the ignition and com-
bustion of the original metal sample. Such a fire would not represent a major

hazard to the operating area as it burns itself out.
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A maximum of 1000 grams of 63% enriched uranium could be consumed in

the fire. Based on experiments with massive pieces and turnings of plutonium

)

in this case, this would be released to the exhaust system where it is conserva-

metal, (5 the maximum fraction airborne in such a fire is much <1% or 10 grams
tively assumed that there is no plateout or gravitational settling to reduce the
airborne concentration. The exhaust air is passed through a HEPA filter bank
with an efficiency of 99.95%. This reduces the airborne particulates by a factor
of 5 x 10-4 prior to release to the atmosphere. Thus, the net release to the
environment is <5 mg of uranium. The dose (50-year committment) at the site

boundary is ~1.6 x 10'7rem

a. Uranium Fire

Uranium metal may be pyrophoric in certain forms and in an environmental
release may result in a fire involving the combustion of fuel materials, Massive
pieces of uranium metal do not generally burn at room temperature unless

(6,7) Turnings can ignite dur-

exposed to water some time prior to combustion.
ing machining operations but no machining is performed directly on the fuel mate-
rial during the fabrication of ATR and EBR-II elements. It is possible for pow-
dered uranium metal to ignite at room temperature and when uraniume-aluminide
(UAlx) buttons are crushed into a powder during the fabrication of ATR fuel ele-
ments., Aluminum powder is also pyrophoric and experiments have shown that
the addition of small amounts of aluminum can greatly increase the pyrophoricity

(8)

of uranium. While it is unlikely that dry UAlx powder will ignite at room
temperature, the friction during the crushing could cause ignition if this were

performed in air.

The crushing and sieving process and all subsequent handling of the UAlx
powder are performed in a glovebox with an argon atmosphere except when it is
removed in a sealed stainless steel container., The oxygen content of the cover
gas is continuously monitored and an audible alarm is triggered when this
exceeds a preset limit. The pressure in the glovebox is maintained slightly
negative with respect to the room pressure to prevent out-leakage of radiocactive
material. This is controlled by pressure switches connected to solenoid valves
in the exhaust system and argon inlet lines. An audible alarm is triggered when
the gauge pressure falls outside of two preset limits. In the event of a small

leak in the glovebox, argon would be fed into the box to maintain the oxygen at a
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safe level. A buildup in the oxygen concentration would cause the oxygen alarm
to sound and any powder being processed could be transferred to sealed stainless

steel canisters where it would not present a fire hazard.

No powder is stored in the glovebox complex overnight and the presence of
operating personnel during working hours allows safety measures to be taken to
prevent serious consequences from a glovebox leak., The glovebox is constructed
of steel with a thick sheet of Plexiglas bolted to the face and is firmly bolted to
the floor. The Powder Room does not contain any large moving equipment which
could accidentally generate projectiles with sufficient energy to penetrate the
glovebox. Thus, a fire during the processing of the UAIx powder would require
a major accident, such as a severe earthquake, to serve as an initiating event by

causing significant damage to the glovebox.

The most serious consequences from a damaged glovebox would follow while
UAIx buttons are being crushed to a powder or being processed through the
sieves, These operations could result in small amounts of the powder being
airborne. At high enough concentrations, the UAlx powder can be explosive in
air, * If the ignition proceeds with an explosive reaction, this could generate a
shock wave and disperse the process powder throughout the glovebox. The
maximum pressure caused by the explosion is strongly dependent on the airborne
concentration of the metal powder. Experimental data on the explosive behavior
of uranium powder(g) indicate a rapid drop in the maximum pressure below
0.2 g/cm3. The metal powder can not be maintained in such a high concentration
unless vigorously agitated. There is no equipment used which could perform
this function. In addition, the airborne powder would be confined to a relatively
small volume in the glovebox and the breach of containment required to admit
large quantities of air would be significant enough to disallow considering the
glovebox as a closed system. Thus, the pressure wave caused by the explosion
would be small and would be further decreased by the expansion within the glove-
box and through the breach in containment. The glovebox exhaust feeds through
a small line to the main exhaust duct. Any shock wave transmitted through this

line would rapidly expand into the much larger exhaust duct and become subsonic.

* Uranium has a lov%er explosive limit (LEL) of 0.06 g/cm3, aluminum has an
LEL of 0.04 g/cm” (Reference 10)
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Thus, no shock would reach the main filter bank. The worst effects expected
from the explosive wave would be to the glovebox prefilter and increased damage

to the already damaged glovebox,

The effects to the environment from the ignition and subsequent burning of
the uranium-aluminide powder inventory are dependent on several factors.

These include:
1} The fraction of oxide which becomes airborne

2) The fraction of airborne particulates which settle due to gravitational

effects
3) The fraction of airborne particulates which plate out on surfaces
4) The leak rate from the confines of the glovebox
5) Filtration efficiency prior to release to the atmosphere
6) The size distribution of the particulates released to the atmosphere.

There are two different aspects to be considered concerning the fraction of
oxides which become airborne. While the environmental release is limited by
the airborne fraction, gravitational settling is enhanced by larger airborne con-
centrations. The maximum amount of powder allowed in the glovebox is 14.5 kg
of UAlx, 10.4 kg of which is 93% enriched uranium, This wou13d produce 19.6 kg
of mixed U02 and A1203. The glovebox has a volume of 0.9 m™~ so that the con-
centration of the airborne particulates would be 0.022 g/crn3 if all material
became airborne. The extremely large concentration together with the small

(11)

glovebox volume would cause the particulates to rapidly settle to the floor.

Release of the oxide particles from the Powder Room would be through the
exhaust system. In addition to the exhaust in the glovebox, some of the particles
would leak through the postulated breach in containment. However, this is small
since air is being drawn in through this point. Also, the exhaust in the Powder
Room is not as great as in the glovebox and particulates leaked into the room
would settle rather than go through the exhaust. Therefore, this is neglected.
The glovebox exhaust provides for 100 ft/min airflow if both 8-in diameter
glovebox ports are open. This is equivalent to a volumetric flow rate of 70 £t3/

min and at this rate, it would take 26 sec for a complete exchange of air in the

glovebox.
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The particles settle at a much faster rate than they can be removed by the
exhaust. ¥ Therefore, only a small fraction can be released to the exhaust sys-
tem. To allow a conservative calculation of the release of this material it is
assumed that 1% of the mass is transported to the exhaust filter bank. The {fil-
ter has an efficiency of 99.95% which would reduce the concentration by a factor
of 5 x 10-4. Thus, the net release to the environment would be 10.4 kg x 0.01 x

5x10°% =52 mg of uranium,

The amount of concentration which can be inhaled without harmful effects is
dependent on the particle size distribution. The available data on particle size
distribution for the combustion of uranium is based on experiments using foils
and massive pieces. This is not readily applicable for burning powders since
oxide size distribution will depend on the size of the raw powder. There will
also be agglomeration occurring in the glovebox prior to release. The large
initial concentration would also enhance agglomeration so that even if the parti-
cles produced are small, they will rapidly generate much larger particles.
However, since none of these effects can be readily evaluated, it will be conser-
vatively assumed that all of the particles released are small enough to be inhaled.
The dose (50-year dose committment) at the site boundary is equal to 1.7 x 10-7

rern.

b, Major Explosion

Gases and ligquids which produce vapors that can be explosive when mixed
with air are not handled in significant quantities in the fuel fabrication area or
anywhere else in the building., The only material which is potentially explosive
is the finely divided uranium-aluminide powder. Since an explosion would
represent an extreme case of the ignition of the UAlx powder, the effects are

included in the discussion in the preceding section of this report.

* An attempt at calculating the fraction released using the HAA-3B computer
code failed because of the large concentration. The settling rate exceeded the
capacity of the computer code.
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c. Nuclear Safety

The fuel fabrication utilizes batch mode processing which allows close con-
trol on the amount of fuel handled at each station., The work station limits are
conservatively established by assuming the fuel is fully reflected and, in most
cases, fully moderated in a spherical geometry. The double contingency rule is
then applied so that no one event, such as double batching, can resultin a critical
configuration. The design of the facility excludes water flooding at all work sta-
tions except for a required rinse of the ATR fuel elements. In this case, the rack
for loading fuel plates into a tank of water is designed so that the maximum num-
ber of plates allowed is <45% of critical, The maximum number of plates in the
cleaning room is also limited such that they cannot be made critical even if all
plates are loaded into the tank. Thus, a criticality must be considered extremely
unlikely.

A review of the actual operation indicates that most of the process is inher-
ently safe since the quantity of material handled is far below the conservative
quantities established as the work station limit, The closest approach to condi-
tions in which a criticality could be postulated is the crushing/sieving area for
the ATR elements, In this work station, a maximum of 14.5 kg of UAL, powder
containing 9.7 kg U'?'35 is allowed. However, the addition of aluminum to form
the UAlx alloy reduces the uranium density to less than one-third of that for pure
metal. Aluminum itself is basically neutral, being neither a neutron moderator

nor absorber, While 9.7 kg of U235 could be made critical in 6,6 liters of

(12)

?
tional liter would be required due to displacement by the lower density material.

water assuming the solution is configured in a fully reflected sphere, an addi-
This would result in a more dilute mixture and since UAlX is not soluble in water
and has a greater density than water, it would settle to the bottom, Water is also
specifically excluded from the glovebox, with the nearest waterline being the fire
sprinkler system in the ceiling. The glovebox is hermetically sealed so that
filling it with water would require an accident causing an opening in the glovebox

while simultaneously breaking the waterline to pour water into the opening.

Other accidents involving errors in the handling of fuel materials were also
considered. These include substituting 93% enriched ATR fuel raw stock for 67%
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enriched EBR-II fuel raw stock and using too much uranium and too little alumi-
num while making the UAIx alloy. The use of the higher enrichment for the
EBR-II fabrication would not by itself result in a potential situation for a criti-
cality accident but would reduce the safety margins at each stage of the process-
ing. The use of too much uranium in the UAIx alloys would result in increased
reactivity for the fuel plates, The cleaning room allows a maximum of 40 plates
and, based on the most reactive type plate, these could have a multiplication
factor of 0,98 when immersed in water. An increase in the U235 loading could
make this greater than 1.0, A criticality might result if all 40 plates were then
accidentally immersed in the cleaning bath. If enough U235 is added to each
element, then less than 40 might be sufficient to form a critical array. However,
the loading rack is limited to 12 plates and a small increase in the uranium load-
ing will not make these critical, Even if a criticality did occur, it would involve
a uranium metal and water assembly which is selflimiting, For the purpose of
assessing the environmental effects of a criticality, it will be postulated that such

an event occurred and resulted in a total of 1018 fissions,

As a result of this event, there will be doses accumulated from the neutron
and prompt gamma burst, the gamma dose exposure from the decay of the fission
products, and the inhalation doses. These dose data, at the nearest Al facility,
the nearest site boundry, and the nearest residence, are presented in Table B-

XIV-1 for the event occurring either in the ventilated area of Building 001 or the

shop area,

d. Earthquake

The Headquarters facility at Al is located in the region of the San Andreas
fault, An earthquake with a Richter magnitude of 7.3 has a probability of occur-
ting within approximately 25 to 50 yvear intervals along this fault. The buildings
at the facility are constructed to withstand such an earthquake without suffering
major damage. Storage racks, work benches, and gloveboxes in the fabrication
facility are firmly bolted to the poured concrete floor; this protects them from

being upset and spilling their contents onto the floor during a major earthquake.

The fuel fabrication facility is located in an enclosed area within the manu-~

facturing building. The only direct communication with the outside environment,
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TABLE B-XIV-1

RADIATION DOSES FROM ASSUMED 30 Mw-=sec
CRITICALITY ACCIDENT

Neutron and Prompt Gamma Dose (rem)

iys Nearest Al Nearest Site Nearest
Affected Facility Facility Boundary Residence
Bldg 00! (ventilated area) 12 6.0 1.5
Bldg 001 (shop area) 30 3.0 1.2
NMDF 12 0.09 <0.01
Radiation Dose {Gamma) From Decay of Fission
Products Retained in Building (rem)
iy Nearest Al Nearest Site Nearest
Affected Facility Facility* BoundaryT Residencef
Bldg 001 (ventilated area) 0.3 1.2 0.3
Bldg 001 (shop area) 1.2 0.8 0.25
NMDF 0.3 0.014 <107

Additional Radiation Doses From Assumed 30 Mwesec
Criticality Accident (rem)

Affected Facility  _Nearest Site Boundary Nearest Residence
(origin) Cloud Gamma/| Fallout® | Cloud Gamma|I aliout=
Bldg 00! (ventilated area) 6.0 4.0 4.0 3.0
Bldg 00l (shop area) 4.0 4.0 2.5 3.0
NMDF 0.1 0.2 0.03 0.05
AIHL 0.1 0.2 0.02 0.028

lifetime dose

Inhalation Fission Product Doses* From Assumed
30 Mw-sec Criticality Accident (rem)

Site Boundary Nearest Residence T
Affected Facility Gl . GI .

(origin) Tract Thyroid| Lung | Bone Tract Thyroid| Lung | Bone
{rem)| (rem) |(rem){(rem){(rem)| (rem) {(rem){(rem)

Bldg 001 (ventilated area)] 6.0 3.0 2.0 1.0 | 4.0 2.5 1.5 | 0.8

Bldg 001 (shop area) 7.0 5.0 2.0 1.0 5.0 3.0 1.5 0.7
NMDF 0.5 0.3 0.1 0.09, 0.10 0.09 0.03] 0.02
AIHL 0.2 0.1 0.06 | 0.04} 0.06 0.06 0.02} 0.01

Assumed release: 100% Xe, Kr; 25% I, Br: <1% of other fission products.

f

lifetime doses
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in the event of a breach in containment, is at the SNM vault, The wall is rein-
forced block construction and major damage from an earthquake is unlikely. The
working areas would not vent to the atmosphere but into the much larger manu-
facturing area. The fuels handled are primarily in massive form, with some
metal powders, and are stored in stainless steel containers. Therefore, it is not
expected that an earthquake would directly cause any significant release of fuel

material to the environment,

An earthquake, however, could provide the initiating event for an unlikely
sequence of events resulting in some other type of accident, This is illustrated
in the previous sections on fire and criticality where the accidents require situ-
ations which are impossible during normal operations. It is remotely possible
that these situations could occur following a major earthquake, Therefore, the

environmental effects of an earthquake would be limited by these accidents,

C. OPERATIONS AT NDFL

1. Building 055

a. Nuclear Safety

The fabrication of the mixed carbide fuels uses batch processing. Only a
limited amount of fuel is permitted outside of the storage vault for processing
and this material goes through the complete manufacturing cycle before another
batch can be released. Work station limits are conservatively established to
insure against the possibility of a criticality. Records are maintained at each
work station to provide a strict accounting of all fuel materials handled, Trans-
fer of all material requires the prior approval of an MBA custodian to assure that
the work station limits are not exceeded, The custodian must also assure that

all of the records are properly maintained and current.

b. Fire Protection Systems

An automatic wet pipe sprinkler system is provided in all areas of the build-
ing except in the glove box room and the vault, (Alternate fire suppression meth-
ods are used in these rooms.) The exhaust ducts and each room except the admin-
istrationareaand the change rooms are protected by one or more PYR-A-Larm
smoke detectors. Each glovebox, the transfer tunnels, the vault, and the radio-

active exhaust equipment area contain one or more heat actuated devices (HAD),
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A manual fire alarm system is also provided with fire alarm boxes located
throughout the facility. An alarm signal from any of these devices is transmitted
simultaneously to the Facility Annunciator Panels in the glovebox room and the
building lobby, sounding an evacuating horn, and to the Protective Services
Control Center (PSCC). Additionally, the HAD's actuat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>